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ne 
vi I have hadi it in my power to. explore and ‘survey the course of the 
Ganges within the Himd flaya mountains, to a considerable distance beyond 
Gangautri, and to the place where its head is concéaled by masses of 
snow which never melt, F hope, ‘that an account of my: journey may be 
acceptable to the Asiatic Society. I must premise that, as Captain Rapen’s 
‘account of Captain. Wepsp’s s survey in 1308, has already appeared in 
the XIth Volume of the Researches, I have nothing to add to that 
officer’s able and faithful description of the mountainous country, passed 
through in the route of the survey from the Dun Valley to Cajanz, near 
Reital, where the survey towards Ganguutri was discontinued in conse« 
quence of the serious obstacles which impeded it. I shall therefore only 
give an aceount of the course of the river above the village of Reztal, 
where I halted to make arrangements for my progress through the rugged 


regions before me, in which I found I had no chance of. getting any 
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supplies of grain for my followers: I was consequently obliged to buy 
grain and to send it off before me, so as to form little magazines, at the 
places I intended to halt at; and as I learnt that several of the Sangas 


aoe eee 


snow, I sent a large party of labourers to re-establish them. 


Consiperine Reital, as a point of departure, it will be satisfactory to 
know its geographical position. By a series of observations with the re- 
flecting’ circle of TrouauTon, and also by his astronomical circular instru- 
_ ment, I found the latitude to be 30:48 28 N. and having been so for 
tunate as to get two observations of immersions of the first satellite of 
Jupiter and one of the second, I am able to give a good idea of the 
longitude of the place; and the more satisfactorily, as‘two of the immer 
sions are compared'with those taken at the Madras observatory on the 
sane night, and with which I have been favored by Mr. GoLpDINGHAM, 


the astronomer there. 


‘THE telescope used by me in observing the satellites was a DoLLonp’s 
forty-two inehes achromatic refractor, with an aperture of two and threé-. 
quarter: inches and power of about seventy-five applied, having a tall 
stand and rack .work for slow motion, The watch was a marine chrono- 
meter, made by Mouevx of London, and went with the greatest steadi- 
ness on its rate, as nightly determined by the ‘passage over the meridian 
of-fixed-stars observed with a transit instrument. The time of mean noon 
when required was always found by equal altitudes, 

Q 
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: H. 
12th May, 1817.—Observed immersion of 2f 1st satellite at - 
mean time, .......0000. Seaaaes PUEDES iwOe re wetnee 10 42 56 O 
The same observed at the Madras observatory,............-- 10 49 59 9 
, es 
Differences of meridians in time, ......... Metisse -O FT 3 9 
Established longitude of Madras observatory,.........- coseeee 5 21 14 O 
Longitude of Reital deduced,........ccccccecccccccvesces 
By the calculation in the nautical almanack, it was anticipated 
that this immersion should happen at Greenwich, at ..... -. 5°29 33 =O 


It took place as above at Madras, at.....ccecesseeeee 10 49 59 9 








Which would mike the longitude, aa Wecslewiecs oe alee ese as wooee 5 20 26 9 
But it is known to be,.... cnewe (66 ttisvessteseigecsees “S “21 14. 20 
Difference, O O 47 1 
Therefore the error of the tables at this time is to be applied 
to the following immersion : 
10th May, 1817.—I shesived aaimiseriibae of the Ist satellite, at 16 14 21 1 
There is no correspondent observation at Madras, but the 
nautical almanack, gives for Greenwich, 11h. 1m. 58. 
The above esror of the tables .......... 47 1 
11 017.9 #11 40 17 9 


Longitude of Reifal deduced, 020206 GO A 2S eeovrerteeneeeene 





Mean,.... eoeee 





H. M. 8. 
5 14 10 12 
§ 14 3 @ 
§ 14 6 6 


Bora the observations were made under favorable circumstances, the 


air being still and clear. 


On the 10th, the satellite began to lose lustre 


about 44; and on the 12th, 50 seconds before its disappearance. 


11th May, 1817.—I observed the immersion ef 2f 2d satellite, at Reital,........ 
Same was observed at Madras,.... 


ee e@eeoeceeeoeaeoeaeeeeeoeee ee eee evneeen eee e ee oe ee 
/ 


Difference of meridians,........ SCC Ceo CHRO CHE OHS SOKOH HHO EH 
Established longitude of Madras observatory,.... 


eovveeeoewoouCceoeeeneanee COevev eee ee 


Longitude of Regal deduced.. 


CCPC SCeCHGeereoeesevosvee4nese SCC ePeoeveveneesevneresee®@ 


H. Mw. 8. 
14 13 35 7 
14 19 41 1 





0 6 5 4 
5 21 14 O 


ID 
5 15 8. 5 
eee, 
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Ts was a very distinct observation, .and I followed the satellite deep 
mto the shadow, it gradually losing light for 76 seconds before its total 
disappearance—yet it gives a longitude almost a minute East of the 
first satellite, the preceeding night, which leads me to suspect, that though 
I know the seconds were rightly counted and noted; that the minute may. 
have been inadvertently noted 13™ instead. of 12". As there is_ this 
uncertainty, I will reject the observation. nevertheless it may be interesting. 


to BONG supposing that the case, what the e longitude could come out:. 








H. M.. &. 

Suppose at Rettal the immersion took place. at. .... .cescowsccves peeieaesawsic . 14 12 35 7 
Madras, ...... emcee eee ecenees ceoees CSRS ae ee mew oe Sarew weed bes eons 14 19: 41 1 
7 5&5 4 

Madras,.... cceeccenccecceees eT er ee Cr ere e ess che etR Ne eNews § 21 14 0 
§ 14 8 6 

Mean of 2 nights—1lst and 2d satellite, oeece-s oeeecsevecce ae Coeecccca over 6 6 

HH. Ms 8 

By the nantical almanack the immersion was expected at’ Greenwich, Ot. owe evcece S$ 57 A® O 
It happened. at Madras. ...... ccc cc cece cence ccc cvccce ne csceersccsceeees 14.19 41 1 
Giving a longitude of eenrveene ‘@aereeveo o@ ‘© @'e © 0°08 -@'08 00008 @ @eoeevveeoenaeeeneeaeeee Ooesd- 5 21 59 1 
But the longitude is .......... cccecccccecess Pee ee rr Te ee TET ery oor ee 6 21 14 0 
Correction of the tables, ...... eu taueneunataen Lsacaomaraneesaus Sauae 45 1. 


By a mean of several observations taken-at Madras about the time of 
4 Emersvone of the first satellite. which: I observed at Mr.. GrinDaL’s | 
house near Seharanpir; Mr. GorpineHam finds 5° 10™ 24° for the 
longitude of Seharanpir.—A snowy. peak called Sré Canta. is visible’ 
both from Reital:and. Seharanpur, its position is determimed: by means 
of a series of triangles instituted by me for the purpose of taking the dis 
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| tances and heights of the snowy peaks. I find the angle at the pole or 
difference of longitude between Seharanpir station and Sri Canta, to be 
i 14 47—the peak being East, and at Reital the difference of 
Longitude of that village, and the peak, is found to be 12 6—the peak 


being East, ie aie A the difference of longitude of Seharanpur and 
_ Reital, is 





sana! coders lon uaiy ip igae gighie Sane or et aia See e eRe eee 1°, 2°, 41° in Time—Oh. 4m. 10s. F 
' Longitude of Seharanpér wy the emersions of the first satellite, ........ errr 5 10 24 

§ 14 34 7 

But the mean of the second immersion of first satellite gives .....eeceses enseces ~ §&§ 14 6 OG 

Mean of emersions and immersions, 60.2.0... sess ceec sees cocenecosersences § 14 20 6 


~ Four sets of distances of the sun and moon with the a circle, on the 8th May, gave 5h. 
14m. 258, 


On the whole I think 5° 14™ 20°6 or 78 35 607 may be safely taken 
for the longitude of Reztal Kast of Greenwich, 


Rerraz, contajns about thirty-five houses and. is esteemed a consider- 
ble village; as usual in the upper mountains where timber is plen- 
tiful, the houses are large. and two and three stories high. When a 
house has. three stories, the lowest serves to shelter the cattle by night; 
the second is a sort of granary and in the upper the family dwells; 
round it there is generally a strong wooden gallery or balcony, which 
is supported by beams that project from the walls. The roofs of the 
houses are made of boards or slates; they are shelving, and pro- 
ject much beyond the top of the walls, and cover the balcony, which 
is closed in bad weather by strong wooden shutters or panels, ‘These. 


houses are very. substantial and have a handsome appearance. at a 
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distancé; but they are exceedingly filthy within, and full: of =a Fhe - 
walls ate composed of lorig’ cedar bedtrid: and: stone ‘in ‘alternate courses;,- 
the érids'df the-beams meet at: the corners, where they are ‘bolted topether-’ 
by wooder pins. : Houses of this constriction are ‘said: to’ last: for séveral 
ages; for the Deodar or: Catlon pine, which ‘I suppose to’ be the cedar of 
Lebanon is. the largest; inost: noble .and:durable.of all. trees... 


‘ 
t Fee er che , 8 
+ 3 ‘ J » 4 . , " as , t ‘ y 


“Fare. situation of this vdlage-on thei east sige of. a moustain, the. sammit- 
of whichis covered, with snow,,and the foot -seashed:by the Bhapirqtht is: 
very. pleasant.. Ki. commands a noble. view -of, the ‘Sri Canta. and: other . 
adjoining péaks off..the: Himdlaya: on which the ‘spow -for ever. rests. . 
Snow also retnains-until the rains on all: the mountains of the-second.order,.: 
which are-visible hence, both up. and: down. the river, Many cascades. - 
are formed by: the-melting of the snows’ gn. the. foot:of: the. surrounding: : 
mountains: One‘in pértionlar-déseends ‘in repéatéd: fallé of several hun-*’ 
dred feet cach, frotr the summit of a mountdis actoss the: river and joins - 


it near Batheri, 


* 4 ’ * - . Z 

. oy 6 . ™ #8 af “is 

_™ x . et te : ae ied « wt ’ ’ ae oF. og. a. CF > : a ‘, 
: ‘ 


Tue azimuth of the Siz Cifrta peak. (determined ftom the elongation ° 
of-the pole star). is 50-49. 29:'N. E. and its altitude 9:14'3'5. It is néed- 
less here to insért the observations of azithuth-and altitudes of’the other ° 
peaks seen hence and at other places on the route.’ In“the following — 
accouht of my progress up the river, Fhave’ put down such remarks as 
occurred at the time, and'they were: written on the spot, and-are here in-. 





* It is the pinus Deoddra of Roxsuneu; the: Dévaddry of Sanscrit. writers. H.-H. W.- 
R } 
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serted. with very, little alteration. Though, Iam aware, that such, minple. 
- “descriptions of localities must appear fedious, and that many repetitiong. 
occur, I hape, they will be excused by those, who feeling internsted in the 
subject, may have the petience to sead the deta. To.-give generat 
descriptions of such rude regione is difficult, if aot impossible, and I trast 
that particular ones, though often tedious, ‘will be found more faithful, . 
and to give more precise ideas, of those remote recesses of the Himdlaya, 
which I visited. For this end, and that those who are eo inclined, may 
be able to know the. positions of the places, in my journey, F have. pat 
down. the bearings, and distances in paces, of each portion of the Route, 
with the remarks noted at the time and also. the latitudes ef the halting. - 
places, and these simple data will enable any. one to trace the distance 
and direction from Reital tathe. end of ‘my journey. I have-only put 
down the hearings’ in single: degrees they ate reckoned from North, 
which I call $60: thus, 180 is Sonth, 970 West, and 60 on—exoept im 
very steep ascents.and. descents, the paces may he taken at $0 inches. 


On the 19th May, I was joined at. Reital by Lieutenant Hersert, of 
the Sth Regt. N, J, who had been appointed my assistant, and from his 
skill and zeal the survey has received much benefit—Mr. Haarent came. 
direct from Caleyttg and brought for me a pair of Mountain Barometers, - 
but the tubes filled in England. had been broken ere they. arrived in 
Calcytia: there were some spare empty tubes which we filled and used 
as hereafter mentioned, but we could not succeed in boiling the mercury .. 
in the tubes, to free it entirely of air—-The height of Reital abeve the 
sea as indicated by our barometers is 7108 feet. | 


ws 


Rivers; Gances; ann Jona, 


‘Havina;receiyed:reports, that the Sasphas-wete Tepaired and that’ the 
grain I sent, forward +was. dodged: in the places: I' directed, I deft every 
article of baggage I: could: possibly do without, and having given very 
light loads to the Coalies: that: they: might: poooeed with less oe 


‘we marched from Reital on. the @ist: = as follows e. 


21st May, Reital to iv Thermometer ¢ ai Sun. rise, 53, 


1 Slight oblique. descents through fields. Cross a 


) torrent, 10 feet. wide, SFist S059 SS Nese: 88 ORNS 8.0816 


2 Along hill side, slight agcent and begin « descent, 


Flag staff at Reital 8. Wuddr 138. The 
great water fall across.the-river j joins it, at 143 


3 First 200 paces 315 along ‘side of hill. ~~ } 


_Sdlang mountain covered. with snow 95... 


y 


4 Ascent rocky and rough. Observed some Mica- | 


ceous iron ore. _ Pollang 13: river below to 


| 


mountain I 12, Sdlang a large village ACTOSS<__ 


. 6£ * 8 


5 Leave Pollang I furlong to right. Sdlang mr 


a * 
re 


the river 90. seeeee ®@oveeme8 0 © 8 © @#e@eseeeeedee 
-.6 Descent and cross the Soar river ona Sangha 5 


paces in length. It falls in a fine cascade 


from a great reck. .The scenery sa pictus 


resque ; course of. the Soar down 100 where 


it joins the Ganges, ee se noeeceseneeencenene 


Pa. 
PAA 


1510 


1052 


592 


right, 1 mile distant, LLORES KOM Kee: 632 


— 1040 


1020 


iz 


_ Degrees 


328 


66 


69 


45 


353. 


@ 


316 
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7: Very rough, dlong steep side of the tock¥ mouns, 23...” 
- , , tia 6f Neraniahs lest.400 paces, bteep ascent’... i Fe 
1 by Bhort.tignzdge. Pollang 369.3. Sdlang ceo)» 13980. 8 i. 
8. Oblique: asid iroeky ascent, ‘epen. to ght, high: to. 
precipices ahowe: tilefs. ,: Salang:: ISB 3008. 6 18805 BF se 
§ Crest of the ascent to it a very bad and rocky’ 
broker path,. difficalt ‘snd-some what 'danper. 
eus in. some places, ee a false PO would 
be — Sa lang 1375 Sa lang ihouniain 124s 
Sangha gencraily 87 ‘Mout of the Soar” 
_, 159}. Ganges I mile right and about : 000 
feet below. sence (Cieteelaumecmomneens - 883" 
sbhings descent a better path,. eo oe 1320 | 34T 
11 Cajani or Kujnah Handet, ascenty Seinera: one ‘ 350° o 92° 
12 Rocky —— ascents Reital 206 ; + Sailang iz : ie 72. 


a 
+o rig ef 


@ we 8 © ow * 


Cre i, 


ments: of  granipe mixed with Tange  popotins : | 
of quartz andtfeld BOATS sdemtuna nae engaeeeuns < | | eo 67 
14 “More ascent but not quite: 80 ‘Fough—Here ) 7 ae 
slight descent, | oO 
Reital (my Flag Staff there) 209. “Depression | 
of top of the mast “4, 23; Bottom 4, 305 a 
oe Q14 43s pans 8 145 ts Sang 7 


© & con *% 
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peak 144'033 Elevation LT 09 5; Hurt 46 
203 Depression 4 "BI Direction of Dangal 3613 
Highest point of Sricdata 554 73 Elevation 
10 32; Taté Gawara 334 31; Elevation 7 
35. Second point 335 19° 8; Elevation iy 
56: Third point 355 O65 Elevation 17 53. 
Tawarra, a ruinous village ef 10: houses, ....' 600s «2° 
Marched the distance in & hours and 38. minutes, 


15,052 





From the Soar river to immediately above Tuwarra, the path is 
exceedingly rugged, over broken masses of Fock 5 the whole is an ascent; 
and in some places very steep open precipices to the right and high rocks. 
above to the lefts. precaution is required 1 in the footing, and seme places 
are very. unpleasant to. turn, where it is adviseable to go bare footed. 

THe mountains are of granite, with various proportion of quartz and 
feldspar, of which I have specimen’. Heavy rain both en going and 
returning, could not get ‘a latitude. Water — at 1983 the tempera~ 
ture of the air — 67. | 


Ar the village of Tawarra, direction of the small lake called Catlac 
Tal, whence the Dinni Garh river issues 71. It is said to be 50 yards. 
in diameter, but deep, and is formed by the melting snow ; there is a small. 
piece of level ground near it, to. which the villagers drive their sheep to 


— in — 


5S 
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22d May, Tuwarra to Dangal, Chimie sun rise 48 


1 Descent loouih the fields and down the Dell 
steep and slippery. Rhoh (or Rhat) pines and 
the Mohora a species of oak grow here, ....,. 

2 Descent to the Elgie Gdrh torrent.—Cross it by 
a Sangha 15 feet long. Granite rock in large 
blocks, with quartz nodules and bands in the 
bed of the stream,..c..secsccdscesevsveceps 

3 Descent by-the torrent side, leave it and eross a 
crest or ridge. Brict ee 

4 The path is along the steep and broken sides of 
a mountain, &c, very bad, last 500 yards diffi- 


cult; turn some what dangerous corners, mouth 


of the Dinnt Garh 100. The stream about 


20 feet wide, and is a sheet of foam falle: 


ing at an angle of about 20 to the ae 
Direction ot the small lake at its head 130; 
Reital 216; Ouri 405 Buct 179, . Serer 
5 Oblique deseent to rivulet and water fall of 20 0 feet, 
6 Oblique rocky ascent,....... bre Beales peace ees 
7 Along the side of mountain rocky: one difficult 
place: here begin descent towards the river— 
Reital 208; Buci 1983. - Salung. 2063 Ourt 


45; ‘angle of depression of our path to the | 


river 17. It is 4 ‘furlongs direct to right and 


Seep below, ...cccssesesveoegpreveegpsenes, | 


Paces. 
PAS 


' 4310 


1320 


1630 © 


1810 


1910 
1320 


"1600 


a 

wre 
Degrees 

_ 
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n 


42 
350 
35 
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8 Cross Camaria Gadh (rivulet) 8 paces .wide,.7... 


‘9 Down the narrow glen of the rivulet to its 
junction with the Ganges; the whole a descent, 
and in many places bad and difficult, over large 
blocks of rock which have fallen from above, 
and overturned and shattered all the trees, in 
their course. The granite precipices, which 


confine the river at this place, have split and 


fallen in large masses into the bed of the stream, . 


10 Path along the side of the Ganges, but above it. 
A cascade opposite falls 800 feet, but not in 
one sheet, river up to 63 path rocky, . reer 

11 Across the river and on its steep bank is a range 
of hot springs; they throw up clouds of steam, 
and deposit a sediment of a ferruginous colour ; 
these are the first hot springs I have observed 
on the Ganges; the river not being fordable, 


we cannot go to them,......cccccecesccecee 


12 Huge blocks of rock fallen to left,..  edgeaensuee 


13 Climb over and under the ruins of a most tre« 


~ mendous fall of the precipices; blocks of granite: 


from 100 to 150 feet in diameter are thrown on 
each other, in the wildest and most terrific 
' confusion: the peak whence they fell is perpen- 
dicular and-of solid rock. This fall took place 
B YEALS ALO, se eeseee Saeuleu taneous eaee 


al 


71. 
1710.. ..50 
1360 ° 50 
1960 . 42 
1000 °° 6 
560 °°" 6 
ng b 


2120 350 
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Path better, cccccsssescscesccaccecsccesseess -.390 859° 
Cross the Ganges by a Saxgha made of two stout 
pine spars, laid from rock torock. It is a good 
bridge of the kind and about 32 feet wide; 
the space between the pine spars is overlaid 
with small dead shingles which are tied together 
so as to form a platform.—Like all the rest, 
this Sangha is open on both sides, and un- 
' pleasant-to pass, being from the length and 
elasticity of the pines, so springy as to re-bound 
to every step the passenger takes.—The river 
below. the Sangha was deep, and very rapid, 
being confined by rocks, Its breadth under - 
the Sangha as measured by a chain was 50 
feet, height of the Sangha above the stream 30 
_ feet.—The river is more expanded above and 
below — Sanghas are always placed in the. 
, Marrowesl parts, .......seceeeecsccccaccacas £00, 20 
Tent at Dangal, a small flat so called, on the 
left bank of the Ganges, and at the confluence 
of the Limea, a large torreat—No village here, 
The halting place is surrounded by high and 
steep rocky mountains and mural precipicess 
observed some bears climbing amang the rocks. 230 3i 


19,569. 
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Time of marching 5 hours and 48 minutes, @ very laborious journey, 
The path is very rough and merely a succession of steps from one broken 
crag to another; some places were very difficult. To the Ganges, was 
descent, then we passed along its bank, and at no great height above the 
stream, which though not wide is deep, and impetuous, falling from rock. 
In the less rapid parts pools are formed, where the breadth may be 200 
feet, but generally it appears from 100 to 120 feet wide; several rills be- 
sides those noted shew, fall into the rivers it is needless to say, that they 
| fall in cataracts, the sides of the river, being every where bounded by 
high cliffs. ‘The rocks are granite, of much the same composition, as on 
yesterday’s march. ‘The-dip of the Strata is about 45 towards N. E, as 
usual; and the whole line of inclidation is visible from the river to a great 
height above. Water boils at 202—The temperature of the air being 
54. On our return, the Barometer was deranged at this place. It is to 
be remarked, that on going up we did not fill the Barometers, fearing 
they might be broken, and the Mercury spilt, of which we had very 
little; our store of it having been diminished, by those various accidents 
to which every thing that can be lost, or broken, i in ‘these rough regions 
is subject. Of these Barometers more hereafter. | 


Latitude Observed. — 


M. A. Spica. Reflecting Circle, Hopason’s . 30 54 32'8 
| . Lieutenant Herserr’s.... 28 8 | 


Mean. eevee 30 o4 30 8 


eee 





74 


: A Survey or THE 
23d May, Dangal to Soi. 


Lofty cliffs on both sides of the rivers path — 
rally a slight ascent but rocky and difficult, . 

Along the bank of the river. On Rocks. Narat 
peak crowned with snow, 43. Kanouli Gadh, 
torrent falls in cataracts from right bank 153 
Bus peak 180, sx vas eee secees’ 


Path rocky. and rough above the river, .......4 


Path ditto, gianite rocks, steep and high on all 


SIdCS on 24a ceaae ees cA eee ee nese neeneseasenes 


Cross the river on a Sangha at Deordni Gha ti, 


it is anew and good bridge of the kind, but | 


Jong and very elastics height above the stream, 
_ AO feet, breadth of stream under the Sangha 30 


“paces or about 60 feet. ‘The high flood mark | 


of the stream when swollen appears to be ~ 


about 14 feet, above the present level, A wild 
and savage looking place. Precipice around, 
granite and some black and grey rock of a 
Jaminar texture--Rocky path from last stae 
tion .—Pines of various kinds, and the true deal 
fir grow herez immediately on passing the San- 
gha, the path Jeads over an Avalanche of snow 
-which yeaches to the river’s margin; it is many 
- feet thick; and has fallen this year, and 
drought down all the trees in its path. This 


Paces, 


1005 


808 


1005 * 


~ 1010 


10 


18° 
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is the first snowbed we passed over on the 
Ganges. 


6 Path along right bank. The river a bed of 


foam falling from rock to rock. Five hundred 


yards further. on, are the falls of Lohari Ni aigy 


where the river is: mere obstructed than in any 
part of its course and tears its way, over enor- 
mous masses of rock, which have fallen into it 
from the mural precipice which bounds its left 
shore. This frightful.gnanite cliff of solid rock, 
of above 800 feet high, appears to have been.une 
dermined at its foot by the stream, and the lower 


and middle part have-fallen iste it, while the _ 
summit overhangs the base and the river-—.. | 
The vast ruins.of this fall extend for about a .. 
quarter of a mile;. the river -has.now: forged -ils.. - 


way through, and partly. over: the rocks, with a 


‘noise and impetogaity, we thought. could. nat... 


be surpassed,. but on our:return.ia: une, when 


the Ganges was doubled, in, depth, the scene” 
was still grander. ; Itthen just covered the.tops - 


of the rocks,'and.one ef; the falls of the whole 


stream, we eatiinated:at; 25 feet perpendicular, — 


and below it were: more, close to each other of 
little less height. . ‘The,scene is full of sublimt- 


ws 
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ty and wildfiess, and the roar of the water is 


astounding. 


Oi the right Bank also, there has-been'a recent — 
large slip of. the ‘mountain, but the above 
‘mentioned on the left bank; is for its height, the 
most formidable fall I ever saw. It is not 


recent, ee Be: Sg = OS 


7 Cross the Ganges by the Sangha of LohariNaig : | 
16 paces long and 25 feet above the stream; — 
which is here narrow, deep, and has a great 
fall; the ends of the Sanghe (which is very 
narrow) are supported en each side on 2 great 
tabular granite rocks, ‘That on the right 
bank is circular, and 150 feet in circumference. 
It is of a coarse brown granite, with quartz 

intermixed, and is deconiposing in some places. 
The mountains on both side of the river are 
very steep. On the left bank of the river ob- 
served a rill, impregnated with calcareous 
matter, which is so abundant as to incrust every 
thing it touches very strongly, and we collected 
large pieces of this lime, which is pure, like 
that at Sansdr Dhdra—This isa singular thing: 
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8 The Lot Gdrh. river joing tha Ganges, ross it by... 
a good little, Sangha, This Rivei- is 20: feet <! 


sng 
wide, "Thig lapt.stajop has:been.almost. levels: |... 
and a good and pleasant} path,. alpng a flat of. 3. 9 
150 yards wide by, the river sidey. shaded by.) 2 4. 
Caksi, Mirej, Omiy and other . “frees... Brom. oon ip 
the edge of the flat, the rock mses in a ‘gigantic aia 
mural precipice o of about 1500 feet Rerpendi; see ce 
cular, and the same across | the the, river. _ Strata haa 

much inclined. The Lot Garh river, “comes te 7 

from the snow to the Tight, and i is very. rapid. ae Pe 


Ganges here expanded and the scenery beauti- | a 
ful, Lot Girh ip 120. 0s seca cesesseape: 1500 
ce ae ee 


On our return bregifasted here, 
Barometer. ..+...+4+ +93 144 7 


, foe - e 
®e¢«e’e ©6436 6s © Ge 6 & Vw 6 Be OE Fe ») @ oe 
e 


; Thermometer ‘attached. 53 _ ‘ : 


< ~ 
t: oor” 4 r Jf. ; 
ao ety. 


Detached... anesees 56 oo 
9 ~— path and good by si river side, ‘which 


eo ee © @ @ € &#& @ © @ © @ © @ @© oO. 
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4 t » 4 Fi ’ 
wae "oe Oe. Of tee 


Breadth 150 to 00 feet, * show Avalanche | 
here, leave the low bed and begin ascent, .see-:1008 


oe ev Oo ¥ rij Jat 


begins very steep a8vehty.....sessces sees sees : 


JO Strong ascent, first 500 | ‘paces, East, then 53 ora. | te is 


11 Very steep and difficult descent, open | to the lef, 
and the river deep below, a mural precipice, 
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across the river with well defined strata, ate 
an angle of about 45; The strata are-so ~ 
arranged in these regions, which are the feet: |. 
of the Himdlya, but I have observed, that | 


near the tops of the highest peaks, the layers 


of rock are nearly hortrontal. | Name of 
above mountain Baldera Lure: ; steep as it : 


is and nearly devoid of soil, the pines never 


theless contrive ‘to fix their roots ” many | 


parts of Mcsanthacaanesss op eeveceeecacoes 


Bad and narrow path overhanging the rivers 


The Soan Ga ‘dh (river) joing ‘the Ganges be - 


low, to West; course from snowy peaks 286, 
ee to be 30 feet wide and not — | 


# ee # ¢ *® @ © 


ov * @ mw © @ eee 


lumps of broken rock, the 1 ruins af a a slip of 
the mountain....... oo 2 ae ct ee eenvoeeens Case) | 
100 feet of ascent, at an angle of 70, rest, descent 


of. the very steepest kinds i in the worst part, the 
path j is narrow, and over hangs the river, 2 
eran are unpleasant to pass, eeoe Berwin! 


@oeeeoer esi veo reeneevoeane see 


lanche of snow to right, and a large stip of the | 


— the ruins of which obstruct the path, 


* or 
oe 
5348 " , 
. 
Buy 
. * » 
a ‘ ‘ 


~~ go 
Last 1000 pages an agreeable change, being a — 
good path where one may walk at ease, Ava- | 


792, 
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sa Bad and rough, Tiere crom the Gauges on a: - 
Sangha, about 45 feet above; the. stream,,. -, 


Us, breadth ofthe searing stream below 17 pacess cues 

op 49 feet:. The bridge about 2% feet wide; ili: 0; 2 

a. a secured and unsteady, it extends from::one 
«Barge rock fo another. ‘The current extremely). 


-. xyielent, and the-fall of the-river great,....55 °° WWW 5 
rr. & 'Porrent from. the Suct mountain falls in here, - - i. 
at this Sangha, om return, baxometer 2@in. © © 2°,:) 
90. thermometer, 52 ccased vee eueeeeeenees 
IS“ Rotg ascent. to Suci, a decaying village of}. 2 -, 
. 9 houses, of which 3 only. are inhabited: It | 


_.is on_the West side of a mountain, and’ sure |. 










“. ° sounded on all sides, by the Himdlya-rocky 3000: 5. 
precipices, crowned with snow. The ne . 
is about F 3000 feet — foaming: ina con- : 

a we ‘ 

a 7 ‘fined channel, | vee en eens ew enea eae eee eres 

“i : » 4 ; 

ag igey: a pnt OO 8 





As-to the march; it was very long ‘and laborious, we performed it in 
7 hours, propably 4 of it was hand and foot. road. The rest except 
the two places of flat mentioned above as usual, a succession of.long 
strides or little carefull steps froin one broken: crag to another, ts three 
Sanghas over the: river, having been lately repaired are not dan, gerous, but 
too high, narrow, and on to be pleasant to cross: : the people from the 
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plains passed them very Well (three personsexvepted) buf many oftie alound 
tain coolies, were obliged to-be led‘over; ‘with their: eyes shut;:2s well as 
some of the Goorkka ‘sepoys. - To: get-well over then, it is:proper to take 
careful steps (but not to po tes élow).ansk ta:teecp’ oura eybs: steadily 
fixed on the platform, and by. no means te. dobk over the. de, at the 
foaming gulph below, or to. step on besitate whan. on the Sasgha. The 
scenery ta.day was jn nature’s grandest and suplest stile, walllikeprecipi- 
ces of compact granite hounding the riveree both sides, te. theiimmnedir 
ate iat of 2 or 3000 fects abou’ these <lidfs ig wapw. ° 


' a 
' > +o 
tm e Power anvre eo bue fey te oa! ee oe ae Po ie, Bea ,\ oe 


Latitude Observed.’ ML, A. Spica. THoneson; Circle, : 30" wv 40° ‘5 
: Hanaensy Sextant,.. “30 59 "40 
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Suh Mays Sito Devsty Thermometer 0.7%. 49. 2 
1 Road along side of mountain, moderate ascent........ 742 46 
Crest of rise—Ganges up 24 ssatanees coesccceseeese O10 46 

S,. Descent and cross the . Ganges, by,..a Sangha, length... 
; of the Bridge : 1 15 feet, breadth . 3 feet—breadth of the | 
river: : below, 82. feet—depth to the surface of the : 

| water, from ‘the Sangha 19 feet (measured by the 
| chain,) This is the est. ‘Sangha, on the river and. 

the water below. is not 8q) rapid as, usual—Jhala 

village of 5 Houees, 340; above Jhala, the country i is 


o-* 
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not at present inhabited, wie. isi cecsceecsicavevee 19600 18 
4 A fine view up the river which for several miles above 

this, flows. in @ more expanded bed in a narrow: valtey 3 

the feet of. the mountains bounding jit, areless steep, - 

and are clothed with éedars,: Good ‘path along 

sand and pebbles in the river’si. bed, the current of | 

which more gentle.. though very: -swift: .. The bed 

is about 600 yards wide, and will be-overfinwen when . 

the river-is at its height; Lower hing of spow,. - 

generally, 2000 feet, above the river, though several = - 

Avalasches. reach down; tg He merging: Jigta: 9305: ced 

Soan Gddh river (month of) 6. The air is very... 

COM sais c40hO0 6 CUS aH 0 ewes cee RS ees &havee: 20090 =sédLE 
5 Ascent and deaeent of a rocky point: above ‘the river... 

We haye new tured, the snowy range, segn from the 

plains, and byeught it. te our right,; ag. will :besemm. 

by the change in the courses the march.from Dangal... -: 

to Suez, and en to this place, may be, gonsidered,, ag | 

in that, gorge of the Himalaya; through which-the- 

Fiver fogces, ils Ways. to. the foot of those mountains of 

the secend order, which are the, beginning of the. spurs 

peaks on both sides of the river,.and if is, hencefopward., 

‘bounded by them 5 those to the right, are visible fron...) 


‘Hindustan; those across the river, or to our left, are 


» 
q ‘ 


e686 + e@ ee oe ee ee Re Fe s ®@ 


‘not visible from the plains, being hid by the southern _ 
tm. -partereiaed gee : a Bee en Ne 
X : : 
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ridges. _ The line, of the, outlet. of the river is very 


perceptible from the plains, and the Sricdnia peak, 


the western foot of :which it ‘washes here, is ‘con- 


spicuous from Seharanpur, and the Doab. -From | — 


hence onward,: thé course.:of the Ganges is to be: 


considered, as being, within the Himdlaya, differing 
from the Jumaa, in as:much as that the source of the 
latter river, is at the south west feet of the snowy 
peaks, seen from en and not within the 
Hima laya. | 


6 Pleasantiand. levels. a'snowy peak towards Barrasah 


shews itself up the Soan Gadh: itis called Dumdara, 


and is -very -white -with enow; mouth ofthe Sean . 
Gddh -.322.: Down ‘its bed. the plunderers from 
Barraeah,: and : the . western: districts of Rawaien 


penetrate ‘inthe latter:end of the'raing. As'far as 


Barrasah, the country is uninhabited for six days jour- 


ney except at Leuk panch Gong, which is three Coss ™ 
on this’ side of Barrasah. ‘Those districts are on the’ 


Tonse:river;''and‘are the séat of numerous’ gangs of 
plunderérs arid murderers, who ‘much infest this part of - 
the POUREY, ssc soos edie eo a nea he ee okdbawcdeekex 


7 Pretty strong: ascent, but good'path, in the cedar forest, 
a up and ‘down, from the river, .........+. 2200 2 90 


Pe 


8 Pleasant ” in a forest of many pines, eoeeees an 
9 Ditto; top of oblique asvent. Descerit t to dell, .....008, 


wf ae 


595° 50 
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Descent:to brow' of small precipice, ‘ overhanging the: 
river which. here falls at a considerable * angle. at 

~ Mouth of the Hardl large rivuleé345;°7’ furlongs, . 
comes from 20, fromm snowy peaks: Here forest of! | 


y 
a 


cedar and the true ‘deal pine which 'is-a tail’ - 


5 


prracelul U6e) civ cas-c-scuie bee aw eee seat cece ese c ose ‘600° ‘100 
Ascent and descent to precipice over the river.  Abress'”’'** 
the river is a small plain of 4 mile wide, " ‘where th there) eo 
was once a village, called ane sSeeees ve oe AB - $0 
Cross a torrent from the SNOW, oe iecscssecves hence 265 go 
Bight: Gddh (torrent) falls -in opposite at’ right tn: ee 
gles. Here oblique descent, cedar forest; . ss eeeeeees 335 itto 
Descent to the bed of the Ganges, and cross thé v1" | 
Ghir a large -torrent, which falls in a most: beautifal Ae 
and picturesque cascade of 80 or 100 feet; over a pie 
rock, -bordered and shaded by. high feathery pines’ - } 
_ and spreading cedars, s+ everresiiaivusscceceencenses — 90 
Flat, over sand and pebbles, of the. river, .b 


cient $00 73 


oo 
oe 
a= 
@® 
s 
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na aaa a 


of two very ‘ine snowy peaks, % which r now: an to - 


} a 
ere er Oo = - ste 


____ the south, or to our right. We measured carefully 


swith the chain,, a base. of 165 feet, : which. was. the : 
__greatest extent of level ground to be found; with this 


e #4 


‘base we found a longer, line of 1568 feet, and from | 
POM ; Gi tee 


its extremities, ‘determined the distances of the two. Loo : 


e+ aef Gc 
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’ 


peaks, and their ‘heights above the east end of the. ‘ss 
base ag follows; Pe de : _ * 
First peak called en jae distance 16440 . 
feet, ‘hearing ‘dua south. Its angle of elevation 26 
43 42':and height above the river 8278 feet. 
_- Segond peak no name, but it is. a. lower. part of the 
Sricadpia mountain. a 
ial. Las. feet. : 


evesovooeWroeeoees vor ss 


| Angle of elevation 95 55 30°. 


evt@eoevneeveeseevoeeretewee ee * * 


Height 7473, feet, aboye the river. 
7 Barometer 22 inches, 249: thermometers sitet 7. 


@ 0 @ Ome @ @ 6 @ @ 


"Detached 78. 


16 Last 700 paces 82, and ascent: Gat part flat, sso oe 1700} 89 
17 N. B. On our return. we. found gooseberries at this 
places. they were of the large:hairy kind, and though - 


.» pot ripe, made good dyumpling,....cceressccesceeee 1090 14 


18 Gradual ‘descent, and ‘cross ‘the Rheir Gédh large rivu- 
‘i. fet,-by a Sangha; ‘at Derali; a village of 6 houses but 
now deserted; on ‘account “of the failure of the crops / 


‘ 
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Miles by’thie-whieel 7 6° being’ 13900 yards for pabes, 14545 


RR gh Gee ia ae eee. et See Longe hk fo 








‘OS Yo camb ean 6 fae 
The road tonday, considered as a mountain path, was excellent, | two or 


three places excepted, The north bases of the 1 mountains which we passed 
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along, are: moderately eirep, andare clothed wath noble cedars, and varipus 
, sorts of large pines, of which the Cshir and Rhaz or Rher are the largest; 
Cshir is a name. indiseriminately given, to, several of the large heaved pinds, 
but the tree 80 vealled h¢re,.is the: irae Deals at-grows to a great height, 
and bearea resemblance to, the common .Cehir or. 4uepentine fir, which 
abounds in the lower, kills,. byt which ia never seen: ip campany. with tHe 
eedar, C Deodér,) I took.some specimens ef this Deal, it is light and has a 
fine grain: the Rhai is a lofty pine, it has a graceful appearance, the 
leaves are pee The wood of it is nol esteemed far — being 
the Sangha to Dori, the. eae Heats in -aa - mama ‘bed with a 
swift current over stones, -Yesterday it wasa succession of falls from 
sock to-reck, and bopnded by frightful precipices,. To-day the -scenery 
‘was very intereating, the river heing bounded immediately to the ‘north 
by the cedar forests; above: which, towered. the. sharp snowy peaks, and. 
amany torrents and cascades fell froni-them. - J aever made a more delightful 
march; the climate is plaasgat and the weatlier bright to.day. The village - 
of Derdli is situated in.a rocky recess and commands a fine view of the 
river, and af the north sides of ibe snowy peaks behiad Jamnauiri. There 
| are three small tethples of stone by the river side, they are of good work- 
manship. Deral: was plundered last year by banditti from the westward. 
Latitude Observed M. A. Spica. Reflecting circle, 31 @ 25 


Lieut. Hesarsar, M eg DD. lb . 8 
‘Mean, e208800 248 0000 3] 2 16 5 


Pole. star hid by the mountains.as usual. 
- Y 
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25th May, Derdli, to Bhairo Ghati. Thermometer, sun riee 54 : Eis 
4) Much rain here this morning, and snow above: steep 
- and almost pependionss ascent, from the village y 

a mas of Tock, oc es seco ee. eecccccccncccssvccsese SIO 85 
9 ‘Cross a torrent 7 paces wide on.a Sangha; path in gene- 

ral level on the banks of the river but ane 

slippery and bad, 1... sscssccscsccsecevccecescsecs 1400 78 
3. Road generally level along bank in the cedar forest. | 

Cross a large snow avalanche, ......sceeeeeecevees 1300 89 

4 Road.as above, cross a large avalanche of snow. Cedar 

forests rocky mountains across the river almost perpen- 

dicular, ...cccscccoccceccsccccccccccsccvesseces 1900° 79 
5 Crest of nearly perpendicular, and difficalt short ascent: | 

crags overhanging and threatening to fall. ‘Fhe rie. 

‘ver ‘bed the whole way broad and strong current. 

Derdli 256; lofty peaks on every side, risiag imme- 

diately from the river. ‘This place.is 1000-feet above . 

it, Cedars of great size here, ...1....icrcersesseee 1210 - $F 
-6 Road generally level, on bank of the river: cross an 

avalanche of great magnitude, . being a fall of lumps 

of snow like large rocks, it bas brought down, asd 

-broke to pieces, all the cadar trees inl its path; perpen« .. : 

dicular, rocky precipices rise immediately from the 


river bed, to the height of 1500 and 2000 feet; high 
- snow peaks on all sides, large cedars at their feet, ese 1900 103 


f 


= ) 
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Path as dhove in cedar forést.- Wall like precipices of 
great ‘height rise from -the ver bed, above them is 
ENOW ys icecccccecsccvenepedhi ladascecseeccceves ITI4 105 

Cress: Licunga a small river oh & Sangha,_.a littlée!abore its | 


mouth, falls from the snow to rizht ahd -joins the . 


low mountains with bare peaks,. nota bladew£ herbage 
on their rocky sides, in froot Deeani snowy. pehk 105, +... 
to our left a mountain’ called Thus, the. S. side of cc | 
Decani is washed by the Bughirethii;and. the N. side 


by the Jahni Ganga or Jahnéevi, their confluence.. | 


being at Bhairoghdti., ‘This place is called .Ratenta, 780 


Another ateep and toilsome asoent,... oe we, 2. en $s: $j ° ‘ . 1065. 
Descent.over brokea fragments of: peak, izsA.tdoky ptetie — _ | 


pice-néarly mural of 1000, feet, overbangs:the right . 
bank of the-Ganges, which heve’as. udusl yishes ‘over: 
rocks with an impetuous. ahd foaming ‘current: In- — 
front is the givantie peak -Decans rising immediately .- 
from the bed of the-river, on the left theahwiogt equally. 


high one of ‘I’hut, below, immensetmagses: ofiganite. . 


overhang the river. »The seenergy is very grand. 
Very large “cedats:here, e'e db ; ° ‘ 6 jak ee ee 2 0 06 . : ew ae 930: 
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— GANgZesy.ccccccrvecvvconeseucsccsccsssvscssceaces BEF 138 
An exceedingly steep'ascent; river not visible bat close be- 


140 
110 


130 


12 Jahneve -river 79... ee OG ee Breer an me ee ee ae ne ooee 843 102 


13: 


on: 


A sweep from .S. .to EK, brings us to that most terrific 
and. geally aweful Jooking place called Bhairoghati, 


er 
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The descent to the Sanghi is of the’ steepest kind and. - 

- partly by:a-ladder. The Sangha is énclined far fred |: - 
the leyel, and as seen from the height ahove it, cannet..-.- 
fail to inspire-the beholder with anxiety astohissafe: .. 
passage over it. : It is indeed by far the most formida~ 
ble Sangha I have. seen; the height of the platform - -., 
above the river;:we. measured by dropping the chains ., 
it was 66 feet: one.is‘apt at first sight to.estimate it at. |; 
much mote, however. this.height, added te-the circum. ° . , 
stancés of the narzdwpess of the Sangha (about 21 feet 
wide): its clasti¢ity, and its inclinied position, is suffici-_ 
ent to‘render its passage disagreeable, it being (like’ . 

‘<1 aif the rest) quite open at the sides, Ut is laid from- 

“+! gne dide of the preeipiee to.the other,-the end on the .. ' 
left bank is the highest, the precipices in sothe places.  .° | 
are quite -perpendiculdr; ia snost, wearly s0; rising te >: 
the height. of 8000: feet. above the ‘stream, they are © — 
of compact! granite; on some Jedges there is a little 
soil, where the. cedars, fix. their -ropts, The river 
below-the Seaghd is closely confined by. the wall-like  - 
rocks,. which .are . pesfeetly. ‘perpendicular, and Wg: 
course.is thus. bounded,. nearly to' Gangawirs.. The 
breadth of. the stream. nom AS fept, and . is. deep 
wader. the bridge, «. a raeemenuenncsaassescccscsccses G00 | 

14 Tur to ) the left by a —e to our fant cecccccsace 280 60: 


= 


13,769 





Rivers, GANGES AND JUMNA. 89 


. Watcu is in & very-strapge place for:a tert to be m, and ‘one.of the 
most curious sights aryong many here, :is to see-a little tent pitched: ander 
vast overhanging masses of rock, at the confluence of these two rivers, 
the Bhd girat’hi.and.ity foaming rival the Jdhat Gangd-ot.as more properly 
called the Jahngvi; the strange and. terrific appearance ‘of this place 
(Bhairog’hdti). exceeds the idea I- had formed of. itr io where in my 
travels, ia these rude mountains, ‘have T veen. any ‘thing: to be: compared 
with: this, in horror and extravagance... Precipices' composell of the: wiost{ 
solid granite, confine both rivers io narrew. channels, :and:: these. seem) td 
have been seooped out by the:foree of: the! waters.’ Neav thei Sésigd, the 
Bhdgiravhi has in some plates -scol}oped out the?rgoki whibh'overhavgs| 
it. ‘The base of these peaks is.of the. mest:compact sort of . grénite,: ituim 
of alight hue, with’ malt picés of black: sparry:‘sabitance:interihixdld 
From.the.amoothness of the rocks iwhich confine ‘the: streak and Which! 
appear to have been worn so by water, I think the stream muit/ Have’ 
formerly flowed on a higher level, and that it is gradually scooping its 
channel deeper, : for it does;.not- appear that the walls: which confine the 
rivers, are masses fallen from above, but-that they are the bases of the peaks’ 
themselves. : - Enormous. blecks ‘have. indeed: fallén, aad: hang over our. 
heads.in threatning confusion, some appear 200 feet iw diameter, and here! 
are we sitting among these ruins, by the.fire side at hoon-—-T hermometer 52. 
What are these -pinnacles of: reck, 2 or 3000. feet high which ate above: 
us like! I:know not.. To compare small with great,’ I think the aptest 
idea I can form of any thing that might be 'like them, would be the: 
appearance that the ruins of a Gothic cathedral, might aye, toa spéctas 
tor. within them, supposing that thunder bolts, or earthquakes hdd‘ rifted 
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its lofty and massy towers, spires and buttresses; the’ parts left standinz, 
might thea in minature give an-idea ef the rocks of Bhairog*hati. 
. Tue: great cedar. pines thove gigantic sons of the snow, fringe ‘these’ 
bare rocks dnd fix their roots where there appears to be very little soil,’ a 

few also of the larger.deal pine, are seen, but inferior trees do not aapire 
to grow here. .The day is dull.and rainy, and I cast my eyes up. at thd 
precipick ovethead, not. without awe, a single fragment might: dash’ ug 
ta pieces.:.; Avalanches of ‘show: and rock such as we have passed torday, 

and .indeed for. these three last days, shew by their effects, their vast 

powers. of destruction, for they bring down forests, in their overwhelming 

eourée, and‘dace the cedars.inte. splinters. “These avalanches have all 
fallen this séason, they: have in placéd filled-up the dells and water courses’ 
to.a.gyeat depth with: ag and extend from the peaks to the — of. 
—w ae til oe 2 eae Ae : 

A PAINTER, wishing to represent a scene of the harshest featares of 
nature, should take: his: station under the Sdngd: of Bhairog’hdti or at 
the confluence ofithe Bhd gtrat he and Jdhnev¥ rivers, here it is proper 
to take some notice of thia latter river hitherto little kaown. Though the 
Bhi gtrat’hé. is esteemed the holy and celebrated Ganges, yet the Jah- 

nevi is accounted, fo be and J think is, the larger stream. Froma 
Brdéhman who officiates at Gangotri, and who has been up it, I collected 
some: particulars which though perhaps far from correct, may serve 
to give an idea ‘of ite By the course of the river is a pass to Bhoat or 
Thibet, by which the people from Reital and the upper villages of Rowaien 
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go td get salt; blanket cloth and wool, in exchange for grain, ‘The.trade 
is trifling, and not: more: than. 100 people go yearly, in the latter end of 
the rainy the road is epen.’ They carry theit goods on sheep and goats, 
The Liidhman has been at the frontier village called Neilang, it is four 
long, and very difficult days journey. - The first three days are up the 
course of the river, High above its bed, for'the most part, but occasionally: 


descending to it,’ It is exceeding steep and ‘difficult, 


ee sce oe ae ee : | 

| den Day.—They go‘ulong the high precipice on the right bank of the 

_— i” ial at the end of a long march. ic bias bad ee — 
1 2D Day. — Having aedll very bad pa to Cartchd a halting place— | 

ie _— = , 


3p eas iles same-bank of the: river to > Handouly, a halting ~ 
but no ae Not a very ig march. , | 


' dra Day.—The frontier or ( Do-bhéshiis) village called N’ seen in 
the district of Tungsah, at this village, the river seems (they say) but 
little diminished in sizé, and there is a Sdagd over it. This man can 
give no account of its origin, except that he believes it comes from some 
hills in Bhoat. The first part of ‘the course of the river upwards, so far 
as can be seen from Bhatrog’hati is 72 N. E. and from what I can un- 
derstand, it appears that this river has its source to the north of that ridge 
of the Himdlaye, which bounds the Bhd gfrat’hf, to the N. E. or on its 
right bank, and that, between Bhairog’hatf, and perhaps the third day’s 
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march abovementioned, it forces itsélf through ‘the range. : The Brahman 
says that at the village, and for the last day’s march to it the: mountains 
are bare of trees, and that they: are not the Celede mountains (i. e: not 
what we call sriowy mountains, .but that the .Cylés peaks toward#\Gane 
gotré.are seen to the right, and so they: would be, if we suppose: the 
course of the Jahnevi up, to ;be ‘about N. 70’ Easts and the. course of, 
the Ganges, is, we know from hence considérably.to.the Ss. of East. 
the way I may mention here, that Cylds is a general appellation for high 
ranges always covered with, snow. (in the. same way as -we say -fii- 
malaya or Himdchul, (which , last. indeed literally means snowy :peaks)« 
At Neilang the houses are built very low, on account of the high winds, 
Travellers suffer much from: difficulty:in. breathing caused _as they say by 
the bic’h or bish i, e. exhalations from paisonous: herbs which grow an 
the high bare knolls, This frontier district of Tungsah appears to be 
considered. to belong, to what they call-here Bhoat or T/wthet,.and they 
pay their land tribute to a collector who comes. from Chaprang, of the; 
distance or size or direction of Chaprang I could not get any satisfactory 
| account, but it appears to be a Chinese dependency. ‘Fhe district also 
gives to the Rajd at Bassdhir a blanket per man every third year,.and a 
small complimentary tribute of Ddc’h (raisins) to the G’harwdl Raja. 
The inhabitants are called Do-bhd shids from their speaking the languages 
of both GPharwal and Bhoat and ~~ act as interpreters and brokers. . 
Tue exports from Rawaien ao: sain and pe prea - ‘Mcisini 
grains) Tobacco and Tamashas; Amports, salt, and thick woolen cloth 
and wool. 


ee 
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Te Rawaien people go in the month of. Cairtio, because the‘ wool is 
then ready, but in the month of Sawan the road ~ be — =_ that 
would be the best time’ to ~ ae _ 72 7 


Hap theseason been more sileieil and if I had had grain I should have 
been tempted to go up this river, ‘it is'an interesting object of future 
research, but there are many others and one does not-know which to 
-attend to first, b but it is my inteation to — this river next season. 


Larne observed. Confluence of the r rivers at pura 


a | 
me 


MOA, Spica, 4 sets %, ois 88, 7. Yi ‘weather and no other star 
visible, i - i , 


oF « t 
(38 GD ee be gras 3 


Water boiled at 198, The air being an 

On return June 3d.--We encamped in a much better ean a smalt 
piece of flat at the summit of ‘the cliff which bounds the Ganges on its’ 
left side, It was a pleasant and’ secure situation and under thé shade 
of the cedars, At this place, about 700 feet above the river, the 
barometer (unboiled mercury) ‘atood at 21" 524 tem perature of air 70. 

LATITUDE of this camp 30, 01, og" 5 ‘good shea junction of 
| Bhagirathé 3 and Jiihnevt rivers 78 distant 1 furlong 
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1. A very nn iia ‘difficult ate we , pass. ales the used 


~~; 
é 
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26th —_— ty we , GongartTheraumstr 40: - 


Fe ook 


perpendicular face of the precipice by means of a 
scaffolding of two narrow’ planks, which appear’ very 


fhe 
wns 


Wwvrnd 


3 an!” Dlg 


Or DDP™r —— WAN 


ts) 
b&w 


rotten and ill supported at the ends,’ under the scaffuld 


, Ragend by ladders, the preojpicea hounding he river... 
‘being here like walls and these scaffulds and ladders 


are laid from projecting points to. enable 'gne, te pass, 


2 Three other passages along the precipices, and over 
:.. @hasms by means.of rotten planks, then an exceedingly 


steep ascent by short zigzags to a flat,.at the foot of 
Decani peak, here is a small temple of Bhairo Lal 
who is esteemed the jariitor of Gangotrf, at this-place, 
pious Hindis leave their shoes, ....ccceesccscccees 


475 


$ Road tolerably level, winds rounds the South -West | 


side of. Decant peak, the river is about 800. fect be- 
_ low to the right and rising from its bed ia a wall ef - 
_ mountains of a height I find it difficult to, ‘pstimatey 


J wa below to the river . steep precipices—Sewré peak 236 


Midnrt peak 150,... iaiieeaeen 


®ee2e0e000080@08 606080600 ©e@e@ts 08 


4 Path very difficult, a few paces further.on cross another 
frightful chasm by a platform of a foot or 1g “inches “ | 


wide—Road over masses of granite piled i in confusion, 


they are fragments of a fallen peak, Looking up we 


700 140 
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See | Pact. Degree. 
see thé.tower-like summits of Decaet almost overs. 
_— hanging-us:: ‘The whole way strewed with falls of. a 
vs  fock from. them. . .Many traces of beara->; expiceces, 630 160 
5 Wind roand the. brow:.6£ the: hill, and come; upen an - 
(.  Speding where the eye is saluted ‘with, a fall view of 
‘) Mafnrt. peak, and in.the distance: the mouhtains of . . 
Rudr -Himdlaya, crowned sy the peak ‘of:- Dugdi ..).- 
towering to a great heigift, the pure.snews ob it shiae, 
J in the:suns rays with dagziing brillianty,.icers«+4 690 140 
6. Bdd aad slippery. path, as before. high rack abdve teleft, =. : 
the river deep below to right osdassihiere,..++ciaeeen:: SIO. :196; 
7 Dilto...psecececeerditl0. cece ucescvnsle odiMOseey eves” 980 133 
8 Rather better path, the river deep below foaming in its | 
narrove aad: robky | bed, moat fantastic _— show m peak > 
“over Gan geotrs L19, - 7 
‘ 9 Black reeky — apross the river—Call it Iron ‘Sides i, 
| 125 BO. ccoselecewscevecstenenceespesscseereree 1500 133 
(10 Better path: but Sadie and 2 torrent. falls in from the 
snow across the river 200—Iron Sides 199—Cedans— 
; Not much ascent of descent, path hence chiefly uadu- 
~+  Yating ard lying along the steep side of the mountain, 3900 5a 
11 A long steep'side. River deep below i in a steep confined 
channel of Fight coloured granite. Cedars here—Iron 
| Sides F293... aes ions Lees air ameseaeeemeeee 020° Aer 
12 Path as before, across the river is a cascade falling through 
a largo‘snow bed, the enow reaches ity several places 
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from the rivér bed on the opposite side.to the summit 
of the motntains which are very steep. We are ale 


i most in sight of: Gangotré, eeeee ee crlgsecucscccsces 
13. The river flows under beds of snow. which have fallen 
into it, from ‘the peaks, ‘and ‘cover. it, Se i iidensueew as 08 


14 Steep ascent and cross a torrents: sos. es cescevcedten: 

15 Pass above a ‘Cascade falling over:& precipice of grey grae .. 
nite with black sparry spots.’ Wonderfully steep 

precipices. on both ‘sides of the river, on this side the © 

1082: *: 


‘rocks are-quite bare and shattery,......c.ssccccececsos 
18° ‘Cross above @ Cascade falling ‘from a rocky gorge to the 


Paces. 


390 


1692 
292 


a 


left-——Path extremely -bad, ..This.river below foaming. . 


between walls of rock perfectly perpendicular. A 


Sdngd (now destroyed) had: formerly been laid over 
at this place, by the banditti who in the -rains plun- 
der the Céddrndth districts to the Eastward. The 
rocks through which ‘the river. flows. have. horizontal 
strata and the light hue of Portland stone—They are as 
usual, granite—The cedars hereare poor arid starved— 
Very high bare rocks above to left. Rudr Himde 
laya a snowy peak 95,..secesseccceceucevecs co evee 
17’ Descent. Gauricund a small flat space by the river 
side—On the opposite side the Céddrgangd falls into 
the Ganges from 107. It has no claim to the title of a 
River, being merely a torrent from the snow,.of 10 or 


12 feel wide and shallow. Jt comes out of a rocky 


1510 
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gorge, and its course cannot be longer than three or 


four miles,.....ccvsccceccecccceseeesccsscceesses 1352 105° 
18 Gangotri. The email temple of Gangd Md and 


Bha girat’hf, on right bank of the Ganges, .......... 575 Do. 





16,378 


peer Ea 


Tue path toeday was of the worst description, aud is on the whole I. 
think the most rugged march we have hitherto had, though there are not 
any long ascents. Nothing can be more unpleasant than the passage 
along the rotten ladders, and inclined scaffulds, by which the faces, and ; 
comers of the. precipices, near Bhairog’ hit? ave made.. The rest of the 
way lies along the side of a yery steop mouatain, and is strewed with: 
rocks, ‘The views of the gnomy ae which are on all sides, were ms 
grand and wild. 


Tus rocks are of granile, but of a lighter. colour than usual, aad specks 
of a bright ‘black sparry substance are: interspersed in them, at the | 
distances of fron: one to. uuree inshes, 


Tan rivers bed from. , Bhairesthdts to Gaurscund, was between mural 
preqipices of 2 or 300 feet. high; abovd them was the steeply inclined 
ground, along which our patly laid.-Though very rocky, there were 
many places with soil, where the cedars grew, but not large—Above the 
path to our left were bare rocky precipioes; on the summit of which the 

Bb. 
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snow lies: at Gauricund and Gangotri, the rivers bed becomes more | 


open.— The templeat Gangotri, isa Mundup of stone of the smallest kinds 
it contains small statues of Bhd giratht, Gangd, &c. and itis built over a 
piece of rock, called Bhd girat’ht-Sild, and is about 20 feet. higher than 
the bed of the Ganges; and immediately above its right bank, there is 
also a rough .wooden building at a short distance for the shelter of tra~ 
- yellers.—By the rivers side, there is in some places soil, where small 
cedars grow; but in general the margin is strewed with masses of rock, 


which fall from the precipices above—the falls do not appear recent. 


- Too much tired. to attempt to boil mercury in. the tubes to-day.—At - 
night, having prepared the instruments to take the immersion of one of’ 


Japiter’s Satellites, we laid down to rest, but between ‘WO and 11 o’elock, 
were awakened by the rocking of the ground, and on’ running out, soon 


saw the effects of an earthquake, and the dreadful situation in which -we - 


were, pitched in the midst of masses of rock, some of them more than 
100 feet in diameter, and which had fallen from the cliffs above us, and 
probably brought down by some former earthquake, 


Tue scene around us, shewn in all its:-dangers’ by the bright moon ' 
light, was indeed very awful—On the 2d shock, rocks were hurled in : 


every direction, from the peaks.around, to the bed-of ithe river, with-a 
hideous noise not to be deseribed, and never to be forgottens after the 
crash caused by the falls near us had ceased, we could still hear the 


terrible.sounds of heavy falls in the more distant recesses-of the mountains, : 
_. Ws looked up with dismay. at the cliffs over head, expecting that the 


e 
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next shock would detach some ruins from thems had they fallen, we 
could not have escaped, as the fragments from the summit would have 
flown over our heads, aad we should have been buried _—" those from the 
middie. | 

ProvipENTIALLY there were no more shocks. that night. This’ earths 
ee was sinarfly felt:in ‘all: alee of the mountains as “— as ‘in Seas 


@ 8 @ = 5» §* # &© @ 6 & 


t 
& 


* 


-Un the morning we removed ‘to the left bank of the river, where. there 
is a bed of sand of abont 150 yards vide; then is a flat of soil with trees 
of about 20 yards wide,’ and immediately above it are precipices with 
snow on them; here we were much more secure} in the afternoon, indeed, 
the effects of the snow melting, often caused pieces of rock to fail from: 
above, to near our station, but we could avoid’ them by running over the 
sand to the river side, which could not be done on the right bank; be- 


. Sides only comparatively small pieces fell here, and in day light, so that 


this is much the best side te encamp on.—We had the curiosity to mea- 
sure trigonometrically the height of the cliff, at the foot‘of which we were 
during the shock, and found . to be 2745 feet. 


‘Ts day, the 7th, we had a slight shock of an ene as wellas 
so on the 28th.. | | | 
Bar ome bers. 

Filled a a new and full length clean tube with pure mercury, immediately 

after fillmg (unboiled), it stood at 20. 890 
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Thermometer attached. . 78 
Ditto detached... eeene , 68 


Having hung the Barometer up in the wai and allowed it to acquire 


the temperature of the air and — zero, the following heights we 
- observed : | 
Thermometer attached ™ upper surface of the 
Ditto detached 63 a, ere 20. 8320 
Second reading an hour afterwards, 


8065 At. Th. 69 
Mercury Upper convex surface 


Legeccescapevee, 7835 Det. do, 67 
| bese g ceee nena 710 
re hour afterwards upper conven seeessssesa 8955 72 3, 
| | Lower ling....ssusseeee, 8080 61 
Afternoon, outside of the tent three hours after filling the tube; 

Mean at 4 9’Clock eves cosa cccarcsenceseeen@Q. 1842: 57 


— part of head of column § 


_ "Phere were very. fer and but small (Air) bubbles in: the column, and. 
the vacuum was evidently pretty good, as shewn by the: quart cracking of. 


the merguty: against. the top of the tube. 
Water boils. acoaane jcvewisweweboe 


We now begin to boil the mercury in the tube. The tube as 

usual broke, Noae. bat a professed artist, oan: expent te apecead in this 
| djfiicult business, once in ten times.— With the unboiled meranry, User. 
must be an error, but it should-not, I think, affect the heights more than 


200. feet, and generally not 100 feet; and.as under the present circum-. 


‘stances we cannot do more, we must be content with such approximate _ 
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altitudes: and I reckon it of some consequence, to have the heights of 
these places even within 200 feet, as Aitherto no idea could be formed 
on the subject. so | : 


Wuen a tube is filled with unboiled mercury, which of course eon- 
tains air, it stands at first higher than it ought, from the ac dilating the 
column; but, after a short time, much of the air escapes into the upper 
part of .the tube, where the vacuum ought to be, and there expanding, 
presses down the mercury in the tube, thus making it lower than it 
should be. The mean height will not differ very much, perhaps not more 
than two tenths of an inch, in moderate heats, from that shewn by a 
boiled tube, | 


Tue barometers I had, were 2 out of 6 sent from England, to the 
Surveyor General’s Office; they were made by Bence, and are very fine 
instruments, but so little altention had been paid to their packing, that 
the tubes of them all were found to be broken, when they arrived in 
Calcutta, as well as most of the thermometers belonging to them: there 


were spare, but jinfilled tubes sent with them, and some of these would. 


not fit. 
Wuanever barometers are sent, there should be to each at least 6 spare 
tubes filled in England.by the maker, and hermetically sealed, and these 
should be carefully packed in separate cases of copper or wood, lined 
with’ flannel, and the scale: downwards should go to -13 inches: the 
| Cc 


102 | | ' A SuRvVEV. OF THE 


scale of these barometers only reaches to 19 inches, In instruments 
intended for India, solidity should be considered ; we want those which 
will do their work effectually, and are not anxious that they. should be 
small and easily portable, as we can always here find means of carrying 
them. The mean height of the column, by such observations as I 
thought most to be depended on, is 20. 837; the temperatures of the _ 
air and mercury being 73. and 65. From which, the height of Gangautra 


feet , 
above the sea, calculated by M. Raymonn’s method, is........ 10319°4 


By Dr. Hurron’s method ...cscsccaccsceas cocsceces voeee.- 103506.6 


_ Latitude observed 27th and 28th May, 1817. 
By me, reflecting circle, alternate faces, mean by A. and 
B. Libra... cece cccsesccccccevesscccessvees 142.30 59" 29 
Large Sextant by Bencz—Lieutenant Heraert, 4 sets ditto, 35 5 
By me, reflecting circle—8 circummeridional altitudes 


of Spica, being 24 indexes, on alternate faces...... o7 (ok 





Mean latitude of Gangauiri:..30 59 30 5 





TueEsz were good observations, and refraction is allowed on the allti- 
tudes, according to the barometer and thermometer ; and all other correc- 
tions for precession, aberration, nutation, &c. are.applied as usual. 


Tne pole star could not be seen on account of the height of the cliff:, 
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nor any star to the south lower than those observed.—The same cause 
most unfortunately prevented our being able to observe any eclipses of 
Jupiter’s Satellites here, or the occultation of the star = Libra by the 
Moon, and’'I was sorry to find that my chronometers could not be depen- 
ded on to shew the difference of longitude in time: though they are of 
the best kind, and hung in gimbals, no method of carriage that I had 
then adopted could prevent them feeling the effects of the short and con= 
tinually repeated jerks they received from the uneven steps, which the 
man who carried them on his back was obliged to make. Nothing 
except a staff can be conveniently carried in the hands, as they are so 


frequently employed in assisting the feet in difficult places. 


Tue mean breadth of the Ganges at Gangotr¢ was (measured by the 
chain) 43 feet, depth 18 inches, and nearly the same depth at the sides, 
as in the middle: the current very swift, and over largerounded stones.— 


This was on the 26th May, the stream was then in one channel, but the 


_ effect of the sun in melting the snow was at that season so powerful, 


that it was daily much augmented ; and on our return to Gangotré, on the 
2d June, the depth of the main stream was 2 feet, and it was a few feet 
wider (but E did not then measure the width) ; several shallow side chan- 
nels had also been filled in the interval, ‘and on the whole, I estimate, that 


the volume of water was doubled. 


Tovueu the frequency of the earthquakes’ made us’ very anxious to 
get out of our dangerous situation in the bed of the river, we resolved, as 


we had come so far, to leave no means untried to trace the stream as far 


104 | A-Survay of TH# 


as possible, and accordingly. set out on the morning of the 29th of May, 
hoping to arrive at the head of the river in the course of the day.—The 
two Gangotré Brahmins. could not give any information as to how far it 
might be distant; they,had never been higher than Gangotri, and assured 
us, that no persons ever went further, except the Miinshi, who appear, 
dy the account in the Asiatic Researches, to have gone about 2 miles, 


Mr. James Frazer visited Gangotré an 1815, and was the first 
European who did so, 


| / 
May 29th. From Gangotri, forward up the Ganges. | £8. 
Pom Degresi. 


1 Pass avalanche, and fragments of rock newly 
fallen, and which cover the path...s.csce.s+. 600 88 
2 Ascend a snow bed, which covers the river, it is 
+ * about 30 feet thick. ...cssseececessaseceres 584 ditto 
3 Overthe snow bed, and descend to the open stream. 
Here a gorge of huge rocks obstructs the . 
- streams; they have all fallen from above...... 397 ditto — 
N. B. The Brahmins say, they never heard of any 
rock or place called ihe cows-mouth or Gao 
much, or any: thing like it, either in sound 
or signification. —We did not aee or. — of 
any image whatever, — 
4 River flows under a snow beds a rill of water 
from.the snow to right. High‘precipices on both 
sides, all the Way ssesesssnecsssepesssscones 218 88° 
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| Paces. Degrees. 
Alternate avalanches of snow and rock recently fallen.— 
River under an avalanche ef 500 feet thick, the snow 
hatd aug 10260 s4:05i6 sateedsasdenewiecesesagages 900. 80 


In rocky bed of the river. Ascend a rock 35 feet high 


by climbing. River much confined, and the fall great 485 80 
A great fall of the peaks,—River bed filled with fallen 
rocks, and difficult to pass. —The stream, a succession 
of cataracts, High peaks above.....,.esesssesees 691 80 
Over fragments. Here the river falls out of a snow 
bed, in a cascade of foam: ascend the great snow 
Ded soiisitcis beniepsetaeeteswaeiereeseenarcus OOO Mille 
Strong ascent of the snow bed, which is about 100 feet 
thick, over the river ,...sescsscscccccessesaveans 221 80 


oe 8 86 + 8 @ 


Cascades of the river. Pass through masses of a 000} 7 
_ difficult to.climb: precipices above ,.......eeeeeee. 15 
Cross 4 torrent 6 feet wide and 9 inches deep; 16 comes ° - 

- from a cleft in the peaks to the left. River. here 
under a snow bed; from last station isa rocky path 969 82 
River turns the foot of. high snowy peaks-to the right: — 
“precipices quite perpendicular to the left—Rudra .§ __. 
— Himdlaya peak 97.....csseesseeccsseecesescnsess 853 82 
Finding that the head of the river must be more distant 
than we expected, we sent back to Gangotrt for a : 
small tent woccccccccccenscsncegsevcssseees said wate 5U 103 
High mural precipices rising immediately from the river | | 


Dd 
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to the left: snowy: peaks to the right, their summits — ee 
about 6000 feet above US...csccseraccscccccccsecee. 340. 110 
15 Cross the river at some falls. We leaped from rock. 
to rock with some difficulty.—Large rill to: rights 
present general line of snow about 200 feet above- 
us.—To the right, the face ‘of the mountain has 
BIIPPOU V.covetsaicaseuetevestcnawsvesaieesessess, LEO SUS: 
18 Bhojpatra (i. « birch) jungle to the right with some 
pines,, but small and stunted.—Great mural preci- 
PICes lo: the ION eiu-deascs ase cies inwesk deans sene-oae $08: 110: 
17 Begin to pass a great snow bed, from under which the _ 
river falls in a cascade.—Heavy slips: of the mountain: 
to the right ....cccccccsccrccsccecccccccessevees O84 ditto 
18 Ascend a very steep mass of snow, which covers the — . 
rivers it appears to be 300 feet thick. ...........0. 340. 360 
13 Cross a rill—To the right above us, are sharp snowy. 
peaks 6 or 7000 feet high, at their bases is. seme- 
soil, and loose stones, in which. birch and small firs 
| | caccccrcsccene LO2 LD 
20 Up the rocky bed of the river, and here ascend a very. 
large snow bed, which reaches from the top of the 
peaks to the right to. the river, and conceals it: the- 
river bed here more expanded. ‘The feet of the- 
* mountains to the right not so steep.as hitherto. To. 


the left are precipices. Saw some musk deer among: | 


STOW 2.0004 eee eoaeeereecerececceeseos 
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the rocks—From the top of the snow bed, a noble 
snowy peak (St. George) appears, bearing 132 38 5 
| Altitude, ....scecsecceue 10 40 5. 
f 
A snow peak behind us, distant about 20 miles, 
hediWvcscssaveieiesveesceswenvctaoss @O4 28 
Allitude.ssscseeceseseee 308 1478 ditto 


Fotal Paces 12,220 a 








Apove the left bank of the river,. and by the side of the snow bed, are. 
some birch trees and small long leaved firs, but no more cedara—This 
being the only convenient or safe place we-could. see, we halted here. 
The river is perceptibly diminished in bulk already, and: we hope that: 
to-morrow we may see its head.—The march to-day was most toilsome- 
and rough: through the loose fragments of rock which. daily fall at this 
season from the peaks on. either side to the river, in the afternoon, when. 
the sun melts the snow.—Travellers should contrive to gain a safe place 
by noon, op they. may be dashed to pieces. | 

_ Iv was very cold at this place, and froze alf night, but we had plenty 
ef firewood from the Bhojpatra trees, —The. soil was spungy; and full of 
- wocks.—The silence of the night was several times broken by the noise: 
ef the falling of distant avalanches, 
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By the barometer, it appeared, we were 11,160 feet above the sea.— 
Water boiled at 193 of Fahrenheit, 


A LITTLE tent, which one man carries on his back, came to us; but in this 
trip, we eat and slept on the ground, and were well pleased to have-got 
so far beyond Gangofrt, hitherto the boundary of research on the Ganges. 

Latitude observed....ses 30 58 59 


Tue place we passed the night on is elevated above the left margin 
of the stream, being a sort of bank formed by the ruins of fallen peaks; 
' but as the falls are not recent, nor the slope so steep, as in most places, 
the birch trees and various sorts of small pines and mosses have had 
time to fix their roots, and afford fuel and shelter.—A very long and 
deep snow avalanche reaches from the peaks above the left bank, down 
to the river, and conceals it. On the opposite side of the river, the cliffs 
are of great height and mural, except in one place where a tremendous fall 
has taken place, encumbering and obstructing the bed of the river. But. 
these ruins are so frequent, that the traveller scrambles through them 
with little regard, except where the freshiness of the fracture of the fallen 
masses of rock warns him to mend his pace, and get as soon as possible 


out of danger, 


May 30th. Birch Tree, Halting place, forward. Ther. Sun rise, 32 
Set off from the middle of the snow bed. 


Brg. 
Fg 
MN . 


51th 
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J A torrent 8 feet wide, 5 inches deep, joins the river. Its 


° 
e@dges are rOZEN ...esceecccccccececccceccusccceres v28 132 


Cros a high avalanche of- snow, which onesie the 


Riveas,.Ganezs anp Juna. | 109 


Pace, Degrees 


riverg itis very-hard frozen. The bed ofthe river be 
gins to be ae large isicles hang among the rocks 903 ditto 
: Rocky and rough,—Gradual ABOGALs ooo vane veces seis Dhl , digo 
4 Gradually ascending among rocks, To the left high | 
cliffeof granite, bust het-so steep as before. . To the right - 
snowy peaks, their summits about 6 of 7000 feet highs 
distant about @ miles, The river bed is bere abowt 
2 furlongs wide, and ‘full of stones, Rayer certainly 
diminizhed in sixes it iB very rapid, Xe bed being an 
asceht, We ave now above the line of vegetation of 
trees, ard past the last fits—The birches rethain, but: - 
they‘are only large bushes; laurels alan are step, aiid - 
Stes asort of, E-belleve, lisehen, which growsin the seckh-~ — 
| , Tq noble 3 peaked snowy mountain shines in Qur 
’ front, and ia the grandest and most splendid object the 
_ eye of man ever beheld. | As. no person knows these | 


of 


peaks or ‘their names, we assume the privilege of na- | 
'vigators, and call them St. George, St. Patrick, and | 
St. Andrew: St. George bears 129, St. Patrick 132 30. . 
N. B. On going further, we saw another lower peak be- | | 
tween St. George and St. Patrick, which we called St | 
David, and the mountain collectively, the 4 Saints, | 


sy 
(20 


5. 2. A ra of the river of 12 feet over rocks, and a succession 


of smaller fale —The inclination of the bed of the 
soe “Be... | _ 
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river is: considerable; it is ated withi Blocks of granite, 
white, yellow, and red, and we saw some flint. Very 
difficult hioving Tiere, —Great slips ef the mountain 


to the lef¥. ocvetecee eer eee re eee ee ee eee eee 


66> Most diffioult.—Over masées of rock, which have fallen 


7 Over snow for the most part. An enormously high and 


from‘above ‘to ‘the stream.—This station ‘is- full of © 
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980 - 138 


perils beinga very recent slip of the whole face of the . 


mountain to the left.—The broken: summits cannot 
be lets :than”4000- ‘feet high ;; blocks threaten to fall, 


half‘a mile 3.every person made the greatest .haste ta. 


get past this horrid place. The fractyre of jthe rocks... 


is so fresh, that I suspect this havoc must have been. 
caused. by: the earthquake of the 26th, for we heard a 


great crash in this direction e ; ° . ° Sox - 9 Bie e ss ee ss eee 1352 to } 


and are indeed now centinually coming down:.1 have. 
not seen’so.danerous a slip.—The ruin-exlends about 


132 
140 


extensive snow bed in sight, in front: it entirely con= ~ 


ceals the river, but the stream is yet 20 feet wide..... 


8 Snow all round, and above and’ below,, except where it 
has melted just here,.on a convenient flat, between the 


river and the feet of the mountains to the left.—All: 
beyond i ig an inclined bed of snow, as far as the eye can 
see, and there is-no firewoods.so we must halt here.— 


BG a ier bw et ce: og 


Call it halting plaee, near the Debouche of the Ganges 


615 is 


{ 
1 


4 


aay’ 136 


Proceeded forward te reconnoilre, and returned, ...++«. 1034 
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9 Up the river, and along snow.—Mount Moira 170, pyra- ; ee 
oo : ‘mid peak 200 ....ssessssiscesseceseeseeseeesees 8071 
Return to Os 8 to halt for the sake of firewood. Deduct 1034 


. 8. © #* &@ FP BB © P + 2 @ TF Oo 


J 





703T 





pra 


"Pars is an excellent and safe places no peak can fall on US § Be coms 
panies, or even a battalion, might encamp here.—Sublime beyond de 
scription is the appearance of the. snowy peaks now so close tous. The 
4 Saints are at the head of the valley of snow, and a most magnificent 
peak, cased:in snow and: shining ice, stands like a giant to the right of 
the valley: this we named mount Moira. The snow valley, which hides 
the river, appears of great extent to-morrow hit shew what it is. 

We — considerable diffi ni in ia and that peculiar 
sensation which i is always felt at gieat elevations, where there is any 
sort of herbage, though F never experienced the like on the naked snow - 
beds, even wher higher.—Mountaineers, who knows nothing . the : 
‘thinness of the air, attribute the’ faintness to the exhalations from noxious 
plants, and I believe _— are ‘right, for a sickening effluvium was giv ven out 
by them: here," as well as on the heights lites! the snowy peaks, which i 
passed over Tast year above the Setle; ; though on the highest snow, 
‘the faintness was not complained of, but only an pany to § far withe 
eut ut stopping { to take breath. : 


112 . d& Soavsy op THs 
: Banomeren, —The tube on and then nr filled with mere 
driven out by gently beating against the places they were seen ats. 
_ ‘The mercury stood RE ssieaustoeas 218, 3. 854 
" Detached thermometer..... 55 : 
Attached _ ditto... sees. 53 
Height of the place above the level of the sea 12,914 feet. 


Water boils at 1924; which, according to Mr. Kin wan’s table, answers 
to a RaTReTE of 19. 5. : 


WE are sik 150 feet above the bed of the river. By day the sun is 
: powerful, although we are so surrounded by snow; but the peaks reflect 
‘the rays.— When the sun suak behind the mountains, it was very cold; 

" ‘at night it froze. High as we are, the clouds yet rise higher.—The colour 

of the sky is a deep blue. —What soil there ia, is epungy.—A few birch 

bushes are yet seen; but a large and strong. ground tree or. creeper over 
spreads the ground, somewhat in the manner of furze or brambles ; and it is 

a curious fact that the wood of this, is, we think, that of which the cases 

of black lead pencils are made, being of a fine brittle, yet soft red grains 

and the smell is the same as of that used for the pencils, and which has 
pitherto: been called by us cedar, I haye specimens of this woods it is 

called, Think, Chundun: 1 saw it on the summit of the Chour peak, and 
in the snowy regions of Kunaur, but did not then examine It will be 
found, probably, that the Pinus Cedrus or Cedar of Lebanon i is the Deodar 

(or ds it is called to the Westward, the Kailou), and no other.—Nor do 

our mountain cedars (24 feet in circumference) yield i in size or durability; 


' 
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to those-ef, Lehanon.. . But this, Chandan (miscalled | Cedar): is nntienen 
a trees it may be.called a large creeper, growing. in the marnerosbyphes, 
though Ata yey .etypag,.Apd seme of, ie arms Bre as-thich. ns a man’s 
thight=-nf this: and. Asp pf sthe great : aca ve caaneel othar 
ee Wil aead ppegumens. ; , Tne. _ tt lat St ie. PE Ge 
.. watilude, oo. ........ : ee 


icliaie sical cain liad ica a 
of Meridian Altitude, Pole Star, and ¢ minoris.... 7 sé “87's 


My observations, reflecting tiréle; ‘revénied faces; M. 
Alt. Polaris. oe 56660608 oeeecveegege g2 ee gececccce, 0. ; 0 32.5.. 
eek 8 ey ENG GD org eae Pie, Slee Cots 





; ae t : . | 
at ey Be doe Mean... ee ae ee} 90 56 ry 6 


( Byt'3 Be et oth mie’ 


‘All good obsergpasjons.—The | particulars of eis i a as :of -all 
others, I have ve _preserved. 

The strata St-Fosk;, (Goyhere exposed), pear ‘the durhiniis of the: srraind 
enowy peaks, was very nearly horizontal, ag I observed it to he, last, year, 
at the summits of the peaks aboye the ‘Setles: though 3 in lower parts of 
the Himd laya, it is generally nee “decply declined, as observed between 
Dangul and’ Sookie, 3 as ‘well as at at Sumnotri, bo | 

Tae colour of ‘the high rocks on the four Saints, appeared to bbe ofa a 
light yellow mixed | with ‘brown or black. There being a small piece of - 
level ground here, a primary base was measured, on its longest extents it 
was 319 feet j: with-it' alonger base.of 667.2 feet was obtained, ‘favorably 


F f 
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situated for’ thking the heights and distances of tlie peaks in front. This 
base; being but'short; ‘and no other to be had, great care was taken in 
observing the angles aiid elevations; and ‘tley'were repeated both with a 
fine theddolite, aid refidcting métruments, (my' circular instrument:coutd 
not be safely brought beyond Reital). The‘angle of -altitade of peak 
St. George WO8ecessessvereseccscerserwesecee secs reeeeece i 07 
Its height above the present station .....ecccscsccecessesoeecs 9336 6 
The station above thesen, on tu the Sdrométer.,.......:.. 19,914 


ft 


s, * ~% op a 2 . 
. ets» wl, On : ‘ wide ' Pl ea etolt ‘ . Bide ss fou 


"| Height of the, peak above the sea, feet. 22,240 6 


Visine’ ot , George 38,240 ae ee pescesses:. il be eae 
” Latitude. .-.- eeewoeveeeeee 30 52 29 I 7 


Bebting; vortectet for vatiation; is 182 90 or 4220S: of E+ 


St." Paick, height: — - ROR e sovsewes O471 OF 
ti Static above tlie sea’.’ sastaddvweoensherececceselly gia" 


ee 3 Moe js 4 
_ Distanee 49,480 feet, snd: —_— cose ‘92,385- °. 
“yT 4 set} Lpb. l-, = Ps age oe : 


. “Latlides 992138. a 3s" 38 
"Corrected bearing 8: of Bast 46 4a a 


a 


A sharp peak across ‘the river jail it the pyramids $ angle. of f elevation 


taken with reflecting circle, corrected ‘for the distance of the eye, to the 
pice de cada Se er ei ee hae ee 33 57. 


“Tapa 
Height of the peak above the station Se cucwea emcees 8,052 


x be 
. ‘}' ae } “4 . oa ae Sed 


Station above the sea «+++ !scsss seeseceev eyes 12,014 
" Se ee ae ~ 4h 





Height above the-sea: pees creda neerseiuen. feet 20,966 j-. va 


i é 
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Distance... ccssesisseseccceveeeeel 4,800 feet. , : 

os Patil exes 4000 6s so tas bee eeeeeesinees 30 54.46 7. «~ |; 

1 Correct-bearing /.icusscsvereecesseeseee Z7 .00 S, of Bu or 167: 

_ A Roex on the great snowy bed, over which we are to pass, proved: to 

be distant 9044 feet, and its height above this place: 984 feet, the angle 

of elevation being 6. 15, which is the general inclination of the snow 

beds as our progress was continued far beyond this. rock, it will easily 

be imagined. that the crest or summit of. the bed, then-distunt. 3. DA mee 
miles - — must have a-very considerable elevation, , . 

Pee eae Sac M ft ees 
: We had siaiaha very: few’ followers- onwards, from acu dak 
here we sent back every- one we.could possibly. digpenac. with, that-quy 
gmail stock of. grain. might subsist the remainder, who were a- few. trusty, 
fellows (Musulmans), 2 Gorc’ha Sipd hts, and:a few Cooltes, fortwo days 
or three if possible,.in the event of our being able to get over the:snow in 
front. - And I ‘seat-orders tothe people at Gangotré to.leave. grain there, 
#f they bad ‘any-.tb spare, and if they. did not hear. of any, supply coming 
from, Rei{al,.\o' make the best pf their way: back: till they met.ity and then 
to halt for sa, .antl serkdpome on, tq ys,--Having made all the arrangements 
we could, on: the isaportant head of supplies,.and made. observations, we 
had leisure to admire.the very singular scenery jatiieal us, of. which it ig. 
on to give an-adequate description. ; . nny 


' i? Ts eseal : ‘ 7 Tea ; 7 
ed shoyed gg 5 He Sak gat Ey Gis) Mrtey oo tt 


“tee dezzling: boiltigtioy © of the snow was, rendered:more , striking ‘by 
‘its nontrast with the; dark. blue ‘colour. af the sky,. which js. caused, by 


4 ft 
fer "ea F Ft - 
ell * : ‘ aw 1 > 
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the thinness of the airg and at night, the, stars shone with a. lustre, which 
they have not ina denser atmospheres it. was. curious Lo0, to. see, them, 
when ising, appear like! one sudden flash, a9 ihey.emexged:from bohind 
the bright snowy summits close to us, and their disappearance, when sete 
ung behind the peaks, was a3 sudden g3 we. on a it to‘be 
int their occultations > ajoop,, = : 
oo Re oe ae ae - en: ree 2. it 
“Wass iwere: sutvounddd dy seatiiniiie entirely caged in snow, and: 
Glinest: béyend: the Pégiens-of animal-and: vegetable life, and an awfal 
silence prevailed, ¢xeept-when broken. by-the ‘thundering: peals of: falliag 
avalanchess nothing met our eyes, resembling the scenery in the haunts 
6f-men4 by nioéntight, ‘alt appeared '.cbld, wild, and stupendous, and 
4 Pagan might aptly imagine the place: a: fit abode for demons. We did 
not see even: — Or —— deer, — or any hiving on arept " 


bose ermal: ‘birds, - ee as Ore. ee 

-OTRG format ides’ of siahbidliaes appearance of a svoney peak, as seen 
here’ under an anglé df elevation of nearly 83, end. when ‘its distance is.nat 
¢uite 3 thites, and: yet its height is'8052 feet above the statin, ene should 
“reflect; Hat if évéa when viewed from the plains of-Hindusten, at angles 
ofclevition’ of ‘one, aiid ote and a half degrees, these peaks, towering 
ovet inany intermeditite raiiges of mountains, inspire-the mind with idead 
of their grandeur, even at so-‘great ‘a distances. how much more mush 
they do 80, when their whole bulk, cased in snow from the base to the 
tiimenit, ‘w€ ont fills the’ e¥e.—At falls to the Ipt‘ef‘few to contemplate 
so magnificent ali object; as'a Mow ‘cladUpdak--sina’ to! thd-height of 
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apwards of a mile. and a half, at the short eer distance of only 


22 miles. 


Bes 
4 aha 


"May Bet Brom hate ing pie pen ro SE 
1 Frets Degrees 
1 Along, and nai the tate bank of is rivery scat and. -- 
SNOW saccieersacuancniese seadvawnawee esese wens, 1445 193 
~ 3 Descent to the bed of the river, enclosed by rocks...+.. $64 198 
3 Amost wonderful scene—The Bhdagirat’ht or Ganges 511 140 
issues from under a very low arch at the foot: of the - 
grand snow. bed—~The river is here bounded to- the | 
right and left by high snew:and rocks; but in front, . 
over the Debouche, the ress af snow is perfectly 
perpendicular, and from the bed of the stream to the ~ 
summit, we estimate the thickness at little less than 
300 feet of solid frozen snow, probabby thé accumula- 
tion of ages s—it is in layers of some feet thick, baeh 
seemingly the remains of.a full of a separate year. 
From the brow of this curieus wail of snow, and - ims | 
mediately above the outlet of the. stream, Jarge: and 
hoary. icicles depends they-are .formad by the freeze 
ing of the melted snow. watey:of be top: of the. bed,: 
_ for in/the middle ef the day, the sun is powerful, and 
the water produced by ‘its action falls over thie place, 
in cascade, but is :froser at:nizhti—The Gangotri . 
Brahmin: who. came with :us, and who is “ys an’ 
Gg 
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illiterate mountaineer, observed, that he thought 
these icicles must be Mancpe va’s. hair, from 
whence, as he understood, it is written in the Shastra, 
the Ganges flows.—I mention this, thinking ita good 
idea, but the man had never heard of such a place, 
as actually existing, ner had he, or any other person 
to his-knowledge, ever been here.x—In modern times 
they may not, but Hindus of Research may formerly 
have been here, and if so, I cannot think of any 
place to which they might more aptly give the name 
of a Cow’s Mouth, than to this extraordinary De- 
bouche.—The height of the arch of snow is only suf- 
ficient to let the stream flaw under it. Blocksof snow 


were falling about us, so there ‘was little time to do— 


more-here, than to méasure the size of the stream.— 


Pac c, Degrees. 
PA-A PrAA?r 


. 


Measured by a chain; the mean breadth was 27 feet.— 


The greatest depth at that place beg knee deep, or 
18 inches, but-more generally a foot deep, and rather 


less just at the edges, say 9 or 10 iaches.—however, . 


call the mean: depth 15 inches.—Believing this to be, 
(as L have every: reason te suppose it is), the first ap- 


pearance of the famous and true Ganges in day light, 


saluted her witha Bugle march, and proceeded, (hav- 
ing to turn a-little back to gain an oblique path), 
to the top. of the snow beds. having ‘ascended it, to 
the left; mt 
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4 Pretty streng.ascent up to the inclined bed of snow. 
This .vast collection. of snow is about 1} miles in 
width, filling up the whole.space between the feet of 
the peaks to the right and left; we can see its surface 
forward to the extent of. 4: or 5. miles or more, to 
where its it bountled, on the left, by the feet of the 4 
Saints, aad: to the right,; by snow. spurs from other 
mountains. beyond mount Moira: -these last spurs ra- 
ther overtop the feet of the‘Saints, and to them, and to 
the place where we judge there, is a ridge, is all ase 
cent over snow Pyramid peak 236-—Mount Moira 
180—St George 139—St. Andrew 136.. ceocccccceee 1400 144 

5 Ascent of the same kind—generally acclivity 7, but we 
pass ever small hollows in the snow, caused by its 
irregular subsiding.—A very dangerous place; the — 
snow stuck full of rubbish, and rocks imbedded in 
it.—Many rents in the snow appear to have been 
recently made, their sides shrinking and falling in. 

A man sunk into the snow, and was got out not with- 
-out some. delay. . The bed of. the Ganges is to the 
| right, but quite concealed by the snow ....sececeeee 509 do. 
in high hope of getting on to what may be at the top 
of the acclivity, we have come on cheerily over the 
hollow and treacherous compound of snow and rub= 
bish, but now with bitter regret, we both agree that 
- to go on is impossible! The sun is melting the snow 
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on all sides, and its.surface will not ‘bear: ug ‘any 
longer. ‘I have sunk up to nry nechy aa well ‘4s others. » 


The surface is ‘more and more rigged, and. biékep:,": - 


into chasnis, rifts, and rayines.of sipw with:skeep.; . 
sides.—Ponds of water form im the bottoms of thedey. -. ..” 
and the large and-deep pools at the, bottomd of . the. 
snow hollows, arid which were’ in thé earlier pagt of’ 


the day frozen, are now ‘Hiquid.. I-46 evedent, from: .. 


the falling in of the sides of the rents in ‘the snow, . 
that there are ‘hollows below, and that-we sidad om &: -:. 


treacherous fowndation—it is one o'clock, ‘and the 


scene foll‘of anxiety and awe. The: avalanches.fall : 


from mount Moira with the noise of duinder, and we: 


fear our unsteady - suppoft’ may ‘be: shaken * tha 


shocks, and that we may sink, with it, 
St. George © 130 45 altitude 17 49 
Pyramid 955 83 do. 26 49 


Inclination of the snow bed about 7, what appears the 


highest part of snow ‘bed, ahead 155—Altitude 7. 


No time to take more ee ORO OOOH OEE AHHORSHREOREOLO® 


4427 155 





6156 





Anp here we were obliged to return! Had it been pessible to have 
got across the chasms in the enow, we would have inase every. exertion, 
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#9 anxious were we to get forward; but gnward, thejr sides were so 
stebp, and they appeared: of- such great depth, that Ido not think it 
weuld be posible to pass:‘them, (this year at least), even if the snow 
wes fiot, as at this-hour, soft, and the bottoms of the chasms filling with 
water. Be that as it may,- they are now utterly impassable. At this 
season snow must fall here, whenever it rains below, so that it does not 
acquire such hardness on the top, as.it does on the avalanches we have 
hitherto passed, where no new snow at present falls.—We now set out 
en our.return, and not too-sdon, as we found, for the snow was so soft, 
and the increase of the water so great, that though we went with the 
mest possible expedition, it was only by 24 hours hard labour of wading, 
and floundering in the snow, and scrambling among rocks, where they. | 
would give a footing, that we reached the turf, tired and bruised with. 
falls, and the skin taken off from our faces and hands s nshricietael 
7s wind of these elevated regions. 


Ir now remains to give some account of this bed or valley of snow, 
which gives rise to the Ganges. It appears that we passed up it, some 
what more than a mile anda half.—From our last station, we could see on- 
wards, as we estimated, about 5 miles, to where there seemed to be a crest 
ex ridge of considerable elevation, though low when compared with’ the 
great peak which flanked it; the genera! slope of the surface of the snow — 
valley was 7, which was the angie of elevation of the crest, while that of 
the peak St. George, one of those which flanked it to the left, was 17 
49.—Ini the space we had passed over the snow bed, the Ganges was not 
to be seen; it was concealed, probably, many hundred feet below the sur< 

Hh 
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face; we had a fair view onward, and thete was no siqn-of. the river, 
and I am firmly convinced that its first appearance in day 4 ‘at the de< 
bouche I have-described 3 perhaps indeed, some of ‘those various chaems 
and rents inthe snow bed, which intersect-it in all-vort ef irrevular direce 
tions, may occasionally let in the light on some part: of the bed of Che’ 
stream, but the general line and direction of it could only be gucased’ at,’ 
as it is altogether here far below the broken snowy surface..—The 
breadth of the snow valley or bed is about a mile and a half, and its 
fength may be 61 or 7 miles from the debewche of the river, to the summit 
of the slope, which terminated ‘our views as to the depth of the ‘snow, it 
6 impossible to form a correct judgement, but it must be very great.—it 
may' casily ‘be imagined, that a large supply.of water is furnished at. this 
_season, by the melting of this vast mass in the valley, as well as by. the 
meltitie of that of the gieat peake which bound it, From their.-basesj 
torrents rush, which cutting their way under snow, tend td the centre 
of the valley, and form the young Ganges, which is further augmented 
by the taters which Giter through the rents of the snow’ bed. iteelf.—In 
this matiner; dii the Himdlaya rivers, whose heads I hayd visited, ahd 
passed over, are formed; they all isstie in a full stream frona under thitke 
beds of snow, and differ from the Ganges, inasmuch as their: streams 
are less, and so are their parent saows.—-On our return down the. snow 
valley, we. passed neafer to its North sidé than Jn going up, aad saw 
a very considerable torrent cutting wader it from the peaks; this was 
making its way 40 the centres at times, we.saw it threugh rents in the snow, 
and at others, only heard its noise: as there must be several more such 
feeders, they will be fally sufficient to frm such‘a slream as we obserys 


fe 
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ed the Ganges to be at the debouche, in the space of 6 or ¥. miles.— 
am fully satisfied, that if we.could bave gone further, that we should 
not have again sven the river, and that its. appearanceat Mampi ya's hairy 
or whatever we may choose to call it, waa the real and first dehauche 
of the Bhd giratht.—All I regret, id, that we could not go to the ridge, te 
fee-what was beyond it.’ I'sugpeet there must be.a descant, but dvet 
long’ and - impassable wastes of stiow, and. not in. such a ‘direction es 
woutd lead diréct to any plains, as the course te bring ane! to sach plains 


would be to the N. East or North, whereas the lise of. tha:rivers counse, 


ot rather of thé ‘ridge in front, was to the S. East, pagallel to the sun’ of 
the ‘Emi taya,’ which is generally from S. E. to N.:W. Temediately 
in front of thé ridge, ho peaks ‘were seen, but on its S..H, flank, ang 
at the distance of about 18 miles, a large stiowy peak appeared, 99 
that Ithialk there can be no plain withm a consilerable distanne of the 
S. E. side of the ridge: if there be streams from its other side, they must | 
flow to the S. Kast.—After all, I do not know how we should have existed, 
if we had been able to go to the ridge, for we could aot have arrived 
there before night, and to pass the night on- these extensive snows, 
without firewood or shelter, would have cost sone of 8 our lives, but of 
that we did not then consider much, (if we could have gone, we would), 
We had only a few trusty men with us, and ashort allowance of grain for 
them, for this and the following day, and had sent orders to the people left 
at Gangotri, to make their way back towards Revtal, leaving us what 
grain could be spared, and to forward on what they might meet, as 
I expected some from Reital, from “whence we were supplied during 


our‘absence from it, of altogether. 23 days.—i cannot suppose that by 


13h A Survey of THE 


this way, there can be any practicable or useful pass to' the Tartarian 
districts, or doubtless the people would have found it out, and used it, 
as they do that up the course of the Jdhnavi. While I give it as my 
pinion, that, under any circumstances, the, crossing of the ridge maust be 
difficult, I would by no means wish to be understood to assert, that 
{ think it. impossible, under more favorable circumstances, and in g 
year when less snow has fallen than in the present; but I seriously 
declare, that situated as we were, it was not possible for us to go further 
than we did, and that it was with great difficulty we got back. 

Ir is now to be considered, if the supplies of water, produced ag 
above described, are. sufficient to form a stream of 27 feet wide, and 15 
inches (mean depth) at the deboucke.—It has been stated, that at 
Gangotrf, the breadth of the river:on the 20th May, was 43 feet, and its 
depth 18 inches.—The distance thence to the debouche was 22,620 
paces, which I reckon about 11 British miles. In that space, it received 
some supplies, as mentioned in the notes, but they were not abundaat.— 
Thus the quantity of water is diminished nearly one half; but it is to be 
remembered, that on our return to Gangstri, on the 2d June, the bulk 
of the river. was considered as being doubled, it being 2 feet deep, aad 
also much wider, so that-on he 3lst May, we may suppose it to have 
been 21 inches deep, and perhaps 48 feet wide at Gangotri. It is with 
this mean size, that the comparison of the difference of its bulk at 
Gangotri, and the debouche, must be mades the proportion thus is, 
that the body or quantity of water would be at Gangotri almost treble 
to that at the deboviche ; but allowing itto be only double, in this Ii 
miles, it will be evident, that in 5 or 6 miles further, there can be litle 
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or no water in the bed, under the snow, and, consequently, that the most 
remote rill, which contributes under the snow, to the first formation of 
the Ganges, cannot be more distant than the ridge s. so I. think it may be 
allowed, that such first formation is on the hither side of the ridge, and 
not at any lake, or more distant place beyond it. 


InpzEeD, considering the large supplies which the snow valley furnishes, — 
I rather wonder that the stream was not larger, when I measured it at the 
debouche.— Whether there are any boiling springs under the snow, as 
at Jumnotri, I do not know, but suppose there are not, as I did not see 
any smoke; a steam, however, there may be, and the steam may be con- 
densed ere it.can appear.—I imagine, that the season of the rains would 
be, in one respect, the most proper to attempt the passage of the great 
snow beds it may at ‘that time be reduced in thickness, but I have no 
idea that it ever melts away ; yet, in the rains, it perhaps will not be possi« 
ble to ford the river above Gangotri, which must frequently be done, 
if'the smaller avalanches, on which we very frequently crossed it, -are 
' melted. In the rains also, there must be greater hazard from the falling 
of the rocks, and slips of the mountain, for the melting snow forms 
many rills, which undermine the rocks, and set them loose, and it is not 
possible to avoid a large fall of :the mouhtains side, if.one should unfore 


- funately be in the line of its direction, when it comes down. 


I avg preserved specimens of the rocks of which these peaks are | 
_ composed, also of the different sorts of pines which grow at their bases. 
Above Sue*hi, and Jhala, the country is not inhabited, nor is it habitable 

li | 


126 A Survey oF THE 


beyond those places, except at the small village of ‘Durdi, which 
33 now deserted.—Tuwarra, Suc’ht, and Jkala, are very small and 
ruinous villages.—Reital is a pretty good village of about 25 houses, as 
is Salung, and there are 2 or 3 more 2n that neighbourhood.—I found 
the inhabitants civil and obedient. 


Tue people of Howaen- are, m-general, much inferior in appearance 
to those of Jubul and ‘Sirmour, and the more western mountains; indeed, 
with few exceptions, they are an ugly race, both men and women, and 
extremely dirty in their persons. hey complain much of the incursions 
of the banditti from the western parts of Rowaen and Busahir, whe 
carry off their sheep in the rains; but, from whatd cen dearn, they 
in turn plunder their eastern neighbours of the Cédar-naé*h districts, and 
they pride themselves on the long journeys they make in their sheep 
stealing expeditions.— The proper time for those forays is the latter end 
of the rains, when the snow. in: the defiles is mueh reduced. —The women 
_ have not here,.as to-the westward, .a plurality of husbands. I saw ne 
fire arms among the inhabitants, nor swords or war hatchets; their 
weapons are bows and arrows.—The. climate of Reital, is, at this season, 
very pleasant, and the price ef grain is not high, but it is.not abundant, 
—The corn is cut-in the beginning of June. 


No volcanos were seen or heard of in these mountains, whose come 
position is granite of various kinds and .celours.—No shells or animal 
remains were seen—The magnetic variation was small, and differing 


little, if at all, from what it is.on.the plains of the upper provinces; it 4s 
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from 40 to 7 and 2 accerding te different needles, and is easterly, by 
awhich I mean, that the variation must be added.to.the magnetic azimuth. 
The diurnal small changes in the baremeter were perceptible, the 


anercury always. falling a little hefore. noon, as in the plains. 


‘Havine received newthermemeters from Caleutta, both long and short, 
J.found that-they gave the same bowling point, but the -thermometer I 
had last year, in Busahir, &c. shewed the boiling point 2 or ar below — 
the new jones.—I always suspected the thermometer, but had not then 
a better. It boiled in the Ranwez pass in the Kunaur and Busahir 
snowy mountains at 188 at my camp alittle above the lower line of snow, 
on the 24th. June last,.so that it should have been 190, or 22 lower.than at 
the sea side, Bears abound in the higher mountains, also the Goorul 
or Boorul, an animal between the deer and goat, and the Pheir, a 
larger animal of the same kind; I have preserved the skin, horns and 
bones of the head of one shot near Jumnotri.. Near.the villages, where 
snow lays a great part of the year, there are abundance of the 
Monaul Pheasants and Chakors. In the lower mountains, there are 
black partridges, and tigers, leopards, and hears. I never saw -any 
snakes in the cooler regions. 


‘Ir was remarked-above, that the snow on fhe great bed was stuck 
as it were with rock and rubbish in such a manner, as that the stones 
and large pieces of rock are supported in the snow, and sink as it sinks 
as they are at such a distance from the peaks, as to preclude the idea 
that they could have rolled down to their present places, except their 
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sharp points had been covered, it appears most likely that the very 
weighty falls of snow, which there must be here, in the winter, bring 
down with them pieces of rock, in the same manner as a larger snow 
ball would collect gravel, and carry it on with it in its course.—Masses 
of snow, falling from the high peaks which bound the snow bed, if they 
chanced to collect more, and to take a rounded form, would have a pro 
digious impulse, and might roll to the centre of the snow — loaded 
with the pieces of rock — had involved, 


Ir is not very easy to account for the deep rents which intersect this 
enow bed, without supposing it to be full of hollow places,.—It struck us, 
that the late earthquakes might have occasioned seme of the rents.—I 
never saw them before on other snow beds, except at Jumnotri, where 
they are occasioned by the steam of the extensive range of boiling 
‘springs there; perhaps, there may be such springs here also; they are 
frequent in the H imdlaya, and one might suppose they were a provision 
of nature to insure a supply of water to the heads of the -great rivers, in 
the winter, when the sun can have little power of melting the snow 


above those deep recesses. 


I WILL now proceed to give some account of the course of the river 
Jumna, within the mountains, and of its spring at Jumnotri, which I 
also visited this year; the above remarks, respecting the Ganges, having 
already swelled this paper to too great a buik, I will make those, regarde 
ing the Jumna, in as few words as possible.—In the maps published 


ten years ago, the Jumna is laid down as having a very long course 
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from ‘the latitude of BAL; from what authority, ‘it is difficult to guess, ‘for 
much as has been surmised and written respecting the head of the 
Ganges, I cannot:find any accounts of that of the Jumna.—It was not 
known, until the year 1814,-that the Jumna, properly so called, was & 
comparatively small river above ‘its junction with the Tonse in the 
Dun, and I believe the existence of the latter river, though er treble 


the size of the Jumna, was unknown to Europeans. 


‘Tue junction of the Tonse and Jumna takes place at the N. ‘W. 
end of the Din valley, in latitude 30 30, where the large river loses its 
name in that ofthe small one, and the united stream is called the J umna. 
The course of the Jumna from. Jummotri, which is in latitude 30 59, 
being generally south 50 west, ‘It is fordable above the confluence, 
but the Tonse.is not.—Not having yet visited the sources of the: Tonse, I 
am not certain whether it rises within the.Himdlaya, as the B’hd giratht 
does,. or at its S. W, or exterior base liké the Jumnas; but the latter I be- 
lieve to be the case.’ I apprehend, that three considerable streams, which, 
like the Jumna, originate from the south faces of the Himdlaya, in .the 
districts of Barasa, Leulowart, and Deodara Kowarra, join to form the 
Tonse ; and it receives a considerable accession of water from the Paber 
river, which I imagine to be equal in size to any of the three above-men- 
tioned feeders. Respecting them, I have at present only native informa- 
tion to guide me, but of the Paber I can speak with more confidence, for, 
when in June 1816, I penetrated within the Himdlaya, by the course 
of the Seééej, I found that the north bases of many of the snowy peaks, 
seen from the plains.of Hindustan, were washed by that river.—Its 
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course, in the provinoe of Kunaur, in latitude 31 Si, and longitude 13 18 
being from, east. 25 S. to 25 to the N. of west. Ia this position, 
the Setlej is bounded both to: the N. and S, by high and rugged 
snowy mountains, from which many torrents descend, andi increase ite 
bulk.—lLeaving the left bank, and bed of the river, [ ascended. the. snowy 
range, of which it washes the north base, and crosead over it on the 31a 
June 1816, at 40 minutes past 11.0°’clock, in the forenoon,.during a heary 
fall of snow, being the first European who effected a passage over the 
grand Himdlaya ridge in that directien.. 


_ Ow, susmounting. the crept. of. the: pass, I; found. that’ the Indrauatt 
_Yiver, which. ig a, principal. branch. of the Paber, originated. from the 
snows, on which I descended, om the S. W, er: hither: side’:of- the: ridge 3. 
and I followed its. channel, te theplace wiiece it joing. the Paber, which rie 
ver must have its beginning, in like manmer, on the same side of ‘the. ridgey 
as.I waa informed by the people of the country:it:had, and Ii am‘ nearly 
certain it is.the cases and it is most probable, that all the streams which 
form the: Tonse, do, in like manner, descend : from: the: south: west ‘side 
ef the fronting snowy range, the north east:base:of:. which is. washed: 
by the Setlez, as above mentioned, 


. However, I intend to explore the sources of the Toase, as weil as of 
the Setlej, and Jdhnavi rivers.—But.to-return to the Jumna, 


Tue route from its confluence with the Tonse, in the.Dun, is thuss—: 
to Calsé four miles,—a large village immediately within the mountain of: 


™ 
- 


‘Riveré, Gadc¥s ind Jumna, 3t 


Juunsar; of which district: it is ésteeried the éapital.—It is situated 
between two: high and steep mountaitie!, did oti thé Omla, a small river 
whith: joins the Junida.—Calét is’ a placed of sothe little trade, as the 
people of the: neighbouring moutvtaing brini-to it their prodiictions, and 
exctiange thenr for cash to pay their rents; ahd @ very small quantity of 
the produce of the plains.—On thé nidtch; the Jumna if forded dbove 
its confluence with the Tonse. Carriage cattle may go to Calst, but 


further within the: a ‘every article is: carried on men’s backs,— 
Latittrde ‘of: oe 30 31 34; 


Calst,: to” Batret Fort!) 
Total distance 24,511 paces. nS 

- 6000: paces of 'exceedinaly stéen ‘asckit of the motntain; on left bank of ; 
the Omla ;—2600 easier, to the village of Khuny on the ridge $ remainder, 
along the mountains’ side, with’ occasional | aséents and descents, to the 
foot: of the peak’ of Birat, which risés cotiically above the ridge ; 1800 
paces of the’ steép’ aséeht-up’ it td’ the’ fort; which’ is a’ small double 
enclosuré.—-It' was'abundored by’ the Gore’ha ‘garrison, on. the approach 
of & foréé under Colonel Caipinren’ 


Tus height of Birat above’ Séharanpur, (which is visible from it), 
i3'6508 feet; it conirnand’ a noble view of the snowy mountains, and 
the ‘various intermediate ranges, as welt as ‘of the Dun valley, and the 


plains on both sides of the Jumna. 


Invaxips’from the plains, requiring’a‘change of climate, may find it at 
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Birat.—In the winter, the fort is almost buried ‘in ‘snow, which ree. 
mains in shady places, and;on the northern side .of the peak, till the 
beginning of April; but snow seldom falls later than the last week of 
March, at which season, while I -was in the fort, there was a shower 
which covered the ground.to the.depth of 2 inches:—the = is a bare 
slaty rock, with some quarts intermixed, . 


29th March, 1817. _Birat to Murlang. 

Total distance 4 6. 2. 5, narrow path along the mountain’s side, then a 
steep descent of 2. i to Murlang, a small village ina glen, on the Si/gad 
rivulet, which falls into the Jumna three miles to.the east—No grain here. 

Lat. observed 30 36 53. | 
Thermometer at noon 78. It was yesterday, at noon, .at Borat 60. ~ 


30th March.—Murlang to Cot*ha. 

Total distance 9. 5,—Proceed 21 miles down the bed of the Silgad to 
the Jumna,—then leave it, and.cross a ridge, and go up the bed of the 
Jumna, to the confluence of the Cuntt river, which joins it from the 
Keinah peak to the west.—T hat river is about 60 feet wide, and 15 and 2 
feetdeep. The Jumna is 90 feet wide, 3 to5 feet deep, rapid, and not fordable. 
' The rest of the path is a long ascent of the mountain, above the right 
bank of the Jumna, to Cot’ha, a village of 10 houses, about 3000 feet above 


the level of the river.—A fatiguing march,—heavy rain,—no grain here. 


31st March,—Cotha to Lakha Mai tal. 
m m f 
Total distance 8. 7.—For 6. 7, the path lies gencrally along the side 
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| | m f 
of the mountain, with occasional strong ascents and descents; 1. 3. 


ef very steep descent into.a dell, the rest hightet descent, flat and aicent 
from a rivulet to Lak’ha Maridal, on the right bank of the Jumna, and 
about 300 feet above it. . 

|. Lakha -Mavdal'is a place 6f some celebrity, in- Hinds story, as hav- 
ing been-one of the -temporary' residences of the Pantdus; and tradition 
gays, that formerly there were.a great mumber of stafues and temples 
here, but: imagine the greater part to have been buried by the slip of 
the side:of the mountain; at the foot of which it 13 situated. —Several 
pieces of cdérnices, eritablatures, and other ornamental fragments of 
buildings, are.seen. projeeting ‘above the adil, which buries.the remainder 
they are of black stone, and the carving of the: oréhments is very. well: 
executed. There are also two statues of Buia and Arsun, of the size - 
of life, which are half buried in: tHe soils and: a prodigious number of 
small itlols are deposited in a little temple, which is the onty one now 
remaining, and which does not. appear te be ef any remote antiquity.— 
The ignorant Brahman eould give ne accouat of the builder ; he declared, 

aa they all de, .when consulted om such subjects, that it is not of human 
workmanship, but was built 7 Buia, countless ages ago. 


Ir an not appear thet.pilgrims now resort heres thie place is nearly 
desolate ; itis surrounded .by high. rocky peaks, and may. have been chosen 
as a:fit seat for. oo anid: recluse — 


Wiruin the temple, there is a large slab of blue stone, ‘inscribed with 
L 1 
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‘Hindu characters; I cleaned it, and took off a reversed impression, as. well 
as circumstances would allow, and sent it to Colonel Mackenzig. - os 
' Latitude of Lak’ha Mandal 30 43 24, 


Lak*ha Mardal, to Bancauli. 

_ Distance 3. 5.--Gradual descent 14. miles to the ‘Ricnar river, which 
is the boundary between Sirmor, and the. Rewaen distsiot of Garhwal.— 
‘It has a course of about 10: miles from the N; W. and joins the Jumna- 
here.—F rom the river, a very strong ascent of 1} mile up the. mountain,. 
to a crest called Gétda Ghat’; three obliquing to Bancaul,..a village 
of 20 houses, with.a temple ;—it is on the. mountain’s side, and about 3000 
feet above the Jumna.—No grain to-be had here, as at other oe 3—1 
_— a _— oe s—-no.latitude, 9 - 
od April, 1817.—Bancault, to Paunts. 

. Fotak distance il. I by the wheel; in paces. 23,108.—T'o the bed of: 
the Jumna-3. 3 mostly oblique descent, though: steep-in: sone places above: 
the right bank of the river, Hereare very high and steep precipices, from 
which large. blocks of:granite. have fallen into the bed of the river, which. 
forces ite way through and over. those. obstructions with much violence 
and noise. After passing over the rocks by the river side for half a mile, 
we leave it, and climb the.right bank; by an exceedingly steep ascent, to 
the Tocna Ghdti, which oyerhangs the stream, and is about 1000 feet» 
above it.—Hence, descend a mile to the Camaulda river ; cross it.on trunks. 


of trees laid across, a, little above it’s junction with the Jumaa. 
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Tax Cariaulda is the-largest river which the Jumna receives above 
the confluence.of.the Tlonse; its course is from N. 10 west, .down. the 
Rama Serdé district, which is.a:small valley, and.is reported to:be in.some 
places a mile, wide, ‘bat it is now overrun-with jungles, full.of wild 
beasts.—The Camaulde, now swollen.by the rain, is abqut: 70 feet, wide, 
and 21 feet deep, and very rapid, .kmmediately-on crossing it, the couns 
try up the Jumna assumes a more pleasing appearance ; the mountains 
which bound i, though very lofty,.do not rise 49 abruptly; and several 
emall villages are seen.on their lower slopes... On-the right bank of the: 
river, there is 4 slip of eve) ground 3,to 500 yards .wide—-The summits 
of the mountains, are covered ‘by aedars and other pines, and the snow 
yet lies on them, Proceed, by the river side to Paunté, a village of 20 
houses, pleasantly situated about 400 feet ‘above the Fumna—The march 
was long and fatiguing, as it rained the whole way3 the loaded people 
did not arrive till after dark.—ALt.this. village, I got supplies of grain.— 
The country 1 have passed through from. Calsf is nearly deserted, on ace 
count of famine, caused by the crops.of last year. having been destroyed 
by the hail, ia October,—Aware of this circumstance, I have brought 
grain with.me from. Calsi, and subsisted my followers; with it. . 

Latitude of, Pauntt 30.48, 08... : 


| th April, 1817.—Pauntt, to. ».Gtrav. 

"Potal distance.7, 1k L314. miles parallel to the Jumna, and descend to 
its bed, where the stream .from the Banaul glen, joins it.—Leave the 
Jumna, and proceed ;three miles N. Ws up the Banaul river.—Then as- 
cend the south face of the mountain: to Gira; a village of 10. large 
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houses pleasantly situated, and sheltered. fromthe northern blasts, This 
district of Banaul is about seven miles in length; the N. :W. end is closed 
by a high rocky mountain, where the stream arises, which waters the 
bottom of: the glen.—Several villages are seen placed in advantageous 
situations on tha sides of the mountains, the soil of which is fertile; 
wood, water, and grain are abundant. | 

As I learnt that much snow yet remained on my route forward, § 
halted here some days,-to give it time to melt, and to refresh my people, 
who were harrassed by the journey from Cafei, for it had rained every 
day, and they had been sparingly and ill fed, and also to take the ratcs 
of my chronometers.—I took two immersions of Jupiter’s satellites, as 


follows: 


: an Apri, Sat. Observed immersion ‘st mean time 14 At 55-3 
- The same was observed, at the Mad- 
ras observatory, at.sccccscsseese 14 49 35 8 
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Differences of the meridiass oeeeees 07 40 3 
Longitude Of Madrae..ecsccccceers 5 91 14 


Ditto of Gira 2... ..00ccceneee 5 13 33 7 
: : “Tire observations, at both places, are: Fis tee 
noted as elear and good. Sm YY 


es ) Ruvens,, Gasens, age Sys oT; 


‘10th, Aprilyrlst Sat. Observed immersion, but soba £008.01 | Cas 


a 


Wiha # observation, meap, time annsstayn, lA; 09: PaLii es 
age eae OHSCAVALOHY xe any JA 1%,...25- 4 
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wt ‘oe b ‘ . *, 5 = ae. ‘ ens Eieeeee pulse 
ey RE coer gain ee OS Fates a Ua Se eh aL eel ce Ge red 
e, Y 
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18th April, 1p17—Gira, to Thatano, : a es 
- Total. distance 8: miles.—Down the N, side. of, the glen, and pass 
through the villages of Bisdt and Dé vel ta Dakiat, a. large | yillage, 


dua 3. — . 


4. 6 .—Proceed paraltel to the Jumaa, but above it, 1. 6, and descend to 


"the; Badal river, which comes from a glen similar to that of Paha fb but 


is longer, and contaias more and larger villages, 


* 
Me OE A cee RS gay $3 2 
4 


i ? 
As 


| Tue river. joins ‘the Jumne heres it comes hee the Cédara Canta, 
a large mountain covered with snow, and its course is from N. 15 wests 
breadth about 40 feet, depth 1} and 2 feet. Proceed 1£ miles further 
io Thanno, a small village, 400 feet above the right bank of the 
Jumna. 

M m 
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Tite road to-day,’ chiefly ‘oh a’ pradual descents path, good and pleas 
gant-The Jemnotri ‘snowy peaks, been’ Up - the river, have a noble 
appearance; the eastern peak’bears 56°17 N.-Ei—its altitude 8 16, 

- Thitnno appears to be 4083 feet above the level of Seharanpur. 
1°" “fatitude observed 30 49 12. 


“¢ ~ 
A tow ‘ 


=e 13th April, 1817.—Thdnno, to Catnaur. 

“Total distance 4. 2. —S:eep descérit to. the Jamna,-and cross it on a. 
Sangha, ‘which consists of: thtée small spare-and some twigs bound to= 
gether, atid laid across in the manner of a hurdle. —The Sangha is in two 
portions, being‘lait froth’ tock ‘to’ rock $” one is nine ‘paces in length, and. 
the other seven, the. breadth of the river being about “ feet; but it is deep, 
being confined between the rocks, through which it'falls like a cataract. 
The water nearly touches the bridge, which is a bad one.—Some of my 
goats fell through it, and were drowned. —Above this place, the bed of the 
Jumna is much inclined s the stream bounds from rock to rock, and, al 


” most part, i is a ‘series _ small cataracta, 


~ 


A inile beyond the Sangha, cross the St/ba, a smalf river from the 
glen of that name, and proceed to Catnaur, a small village 500 feet 
above the left bank of the Jumna ; up the Sz/ba glen is a convenient 


pass over me ridge, which separates the Ganges and Jumna, 


_ Tue path to-day chiefly ascent and descent, and very rough and 
steep i in most places ; and lence, forward, the features of the mountains 


bear a harsher appearance, there being generally mural precipices’ rising” 
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from the'bed ‘ofthe Jumna to. the: Regehr t6' 2000 feet, either 
- on éne side or the’ other The suinmits of the fiountains al round, : are: 
decp in snow.—A’ Steed ott a ve oa called: Dailia Cutis joins: the 
Juinna here, frbin’ the 'S: E.: ngs DON Rie ee, . 
 Patitude’ebserved SOSTBIE Fp re 
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As no grain was to be had here, Iwas dbfiged’to-inarch, ‘in ‘the after. 
noon, toa very large village called Pdl:, situated wp a wild glen; this 
was a good deal out: of my route:—-The * intiabitants of: Pali, and the 
neighbouring villages, have been noted for'd rebellious spirit against both 
the Gur’ hivd!; and Gore’ha governments:—They had'cut off several parties. 
of the Raja's troops, aid’ siurptized and destroyed: a complete ‘company’ 
of Gore’has, several years ago, for'which they were: punished by a force 
‘pent against them under the brave chief B’hacti T?hdpa:. On my arrival; 
they refused to sell me any supplies, and I expected to have had trouble.— 
However, towards evening, we came to a better understanding, and I got 
abundance of grain.—The village consists of about’ fifty large houses; 
the inhabitants are stout and hard featured, and the women generally 
have light complexions, and agreeable countenances.—In the morning, I - 
went down the glen 1 miles, and then along the right bank of the-Jumna, 
but high above it, by a difficult’and tery: unpleasant pathway over-- 
hanging it; mone place, T was obliged to po’ with great caution, and 
bare footed, for a false step'would be fatal.—The precipices, on the oppo- 
site side of the river, are quite perpendicalar, and on this, exceedingly 
steep. © After passing the ‘wotst-part, descend to Oj*ha Ghur, a hamlet of 
three huts only, in a dismal sittation, at the feet of steep and lofty cliffs, — 
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the rocks hurled from which; by the earthquake of 1803, buried.aemall 
fort and village, which once stood here :~—dreadful. mementos are seen in 
these mountains, of the effects of that. catasirephe. Under Oha Gaur, 
a stream falls into the Jumna, and several ‘cataracts are seen. falling 
among the surrounding precipices. There. are some hot aprings at the 
bed of the Jumna, which is 400 feet below the hamlet. 

sani observed $8. 54 ay. 


15th b Apri 1817.—Opha Ghar, to Rdad, 
Total distance 4, $,—In paces 91,815. 
2655: paces along the ‘mountain’s side, and descent to the Jumna. — 
Cross it.on.a Sangha of 2 small spars; its length 20 feet, breadth about 
‘24 feet.—The river rushes with great violence under the Sangha, and 
nearly touches it.—The general: ‘breadth of the — is greater, but it 
is here confined. between two rocks, . 


- 1200 paces, hy. the margin of the rivers. the reat, for the most. part, 
ascent, and in seme places very steep and zugged. | 

_ Rand is .a, small. villege. of 15 jhopses, about 800 feet. above - the 
left bank of. the. river, on the slope of the mountain 3—~the general. 
lower line of snow .on it, . does not appear. tp be, more, than 1000. feet: 
_ above the village. ‘The opposite bank, of ‘the river is composed of yellow - 
granite precipices, rising murally from the stream.{o the, height of about. 
2500 feet, or more,—The ‘courses of the rock: are, disposed almost 
horizontally, as high as. 1000 feet above. the. river; but, :towards. the 
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summits, they appear to incline in an angle of. abqut 35, the apex being 
jo the gouth west.—-Heavy storms of hail and thunder. | 


th April, 1817.—Rand, to Banndsa. 
Distance 7839 paces, 

Ascents and descents to the small in of Bart , 2956. inne 5684 
paces further descent to the Burhd Ganga. river, .which .has a course of 
About 8 miles from the snows to the rights it is in 2 streams, each 8 paces 
wide, and I3 inches deep, and joins the Jumug ;—1480 paces, ef exceedr 
ingly steep ascent; the remainder, ascents and descents, and difficult road.— 
(ross the Jumna on a Sangha, and also’ the Baanivsa iver, which is 
about two thirds of ils size, and jo'ns it heré.—Ascent to Banndsa, 
@ sarall villare, at the foot of a rocky moursain, a fatt fron’ which, last 
year, destroyed balf the village. Angie of altitude: of the mountain 
40 55—Among the-cliffs, and om the sunsmit, f observed, with.a telescope, 
avany of a species of animal, peculiar to shese elevated regions; it 3s 
called Pheir, avid as a mountaineer in ury serviee succecded after many 
toilsome chaces in shooling one of them, I can give a description of its 
@imensions, - a 
Length, from the tip of the move to end of the tails the length rs 7 
- ef the face being 11 inches, and of the tail 3 inches only.....) | 
Height, from shoulder to toe .. iaueseeanneseedesee: vevessee (@ ae 
@ Hit 


Do. at the loins, jibe Bcbaeeieawiaawae es CG ileCk Odes ooh keeeeees 2. 4 
Length of the ‘hair at the shoulders, 8 inches, bat on the other _— 


of the body, ‘it is short, 


Girth, at the chest pei bae Rae aces eoeweseeseeate dee eeseesseeeece 


N n 
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I preserved the skin and the bones of the head and horns, and pre- _ 
sented them to the Most NosLe rue Governor GENERAL, who, I believe, 


sent them to Sir Josepu Banks. 


Tue face of the animal, which was a male, resembles that of the 
Nil Géo.—The horns are large, the lower part of them stands nearly 
erect from the forehead, but the upper half bends backward. The hoofs, 
cloven.—The colour, that of a camel or lion, and the long hair about 
the shoulders and neck, somewhat resembles a lion’s mane.—The flesh 
appeared coarse, and an unpleasant musky smell exhaled from it, ‘Fhe 
Hindustdnis would not touch it, but the Gerc’ha sipdhfs, and moun- 
‘taineer Coolies, eat it with avidity. It is remarkable, that those people 
will not eat mutton. The Pheir is a gregarious animal, and. appears 


to subsist on the short herbage at the edge of the snow.—The chace 


of it, in its haunts on the cliffs and precipices, is most difficult and dan~ 
gerous; but, in the depth of winter, when. the snow drives them down 
to the villages, the people hunt and kill them more easily. 


In this neighbourhood, springs of hot water are very numerous; they 
are seen bubbling up among the rocks in various places near the rivers.— 
The heat.of the water is too great to bear the hand in it for many mo- 
ments; but, having broken my long scaled thermometer, I could inot ascer- 
tain its precise temperature.——The water has. little. if any taste.— About 
haff a mile above its. junction with the Jumna, the Banndsa river falls 
from a precipice of yellow and rose coloured granite, of 80 or 90 feet 
high, in a noble cascade.—The breadth of the stream is about 15 feet, 
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and it falls into.a deep — which it has worn in the rock, with much 


noise. 


Tue stream is caused by the melting of the snows on the heights. 


above. 


From the village, two of the Jumnotri peaks appear towering above 
the clouds, with sublime effect. Angle of altitude, (taken. by reflection 
m mercury), of the east peak 15 34 45, of the west 17 10 10, 


16th April, 1817.—Bannd'sa. 
- Observed immersion of the 2d Satellite, M. T. T7 16 05 
The same look place at Madras:observatory,.at | 17 23 31 1 
Difference 07 26 1 
Longitude of Madras... eeece owned 21 14 


TEE O OED CTD 


Do. of Banndsa ..-.cccceeceee-D 13 AT Q 





Tus beginning of twilight made the observation not: so- good as: it 
would have otherwise been. 


Latitude observed 30 55. 50. 


Tins i is not a good latitude. The weather was 2 cloudy and stormy, with 
ihe of sleet, 
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17th April, 1817.—Banndaa, to Curfdls. 
Thermometer at sunrise 33, 

Descend to the Jumna, and cross it on a plank 124 feet long, and 
again on a-plank of 10 feet ;—depth of the water 24 feets—beds of frozen 
snow extend to the margin of the stream. A most laborious and steep 
ascent of 675 paces, whence gradually descend, and cross the Jumna 
on a small Sangha, where it reeeives-the Znré rivulet from the snow, 
whence it originates, about 12 mile to the end. AtisJess than the Jumaa, 
which is now reduced to the rank of p rivulet. Strong asceat.to the 
village of Oursalé. oe 

Total distance 4978 -paces. 


Srormy weather and sery 2cid, driving showers of sleet aad raing 
path, bad and elippery. | 


Fur village of Curédlf.eontains about 25 substantial houses, and is 
eituated at the immediate feet of the Jumnotri snowy peaks; but they 
are not visible, as the oear.and steep part of the base obstructs the view.—- 
The situation of Cursdlé is very peculiar, and one wo.dd hardly suppose 
that people should cheese te tive in such a remote and edid plaice. It is 
the latter end of April, and yet, daily slizht showers of snow fall, and the 
remains of drifts yet lie in shaded places in the village.—By the sides of 
the Imrt and Jumna, there are several spots of flat ground, on-which the 
inhabitants cultivate grain enough for their subsistence.—To the west, 
north, and east, this-litte seeluded place is bounded by thé lofty cliffs 
of the Himalaya ; and to the south, it is sheltered by a mountain, the north 


7 ™“e 
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face of which fy not-sd-stedp, and it is-clothed with trees: —All those are at 
presentdeesfin snow, which reaches down to the level of the two streams ;— 
yet I found the; plate by pomedhs an uncomfortable abode, for the heightg 
near it, shelter front the. viplence: of: the winds,—T be sun:.is pleasantly 
warm in. the middle of the :day, andthe. progress of vegetation is rapid, 
in proportion te the ‘bengtt of the svintern——The rocky: and snowy defile 
ealled Jumnotré, where the. Jumma originates, is seen in. the direction 
of N. 42  enst,~-D pean. & miles. : } | 
Latiinde of Cursalé 30. 57 19. 

“E76 April, observed immersion.of - Jupiter's Ist satellite,” 
Meat AMCs 2 gee eee! geen ee Mhee oem ON oo 16. 03 46: 

Et appears, ne observation. was, obtained at — oa. this: 7” 


s 


a a ee 
During three days,.T eiterepted to sii atonal lunar isl and 
also transits: of the «een ever she meridian, but was constantly prevented, 
by. clouds, from déing: amy thing ‘satisfactorily. — 
A Be Mt te OS ue Ss . t 
| ofMistiApril, 1817.—Curddls, to Fumnotre. 

F Flat, aleng ‘the wilage Geldss here climb a steep 
rocky corner, .above. the. river's bed, Jumnotra | 
nearly mm ‘$0--Chéet- wiountnio, over which: there 

- ig a pass to Buct#e en the Ganges, psacticable in 
the rame, (at. present. it is hlogked up by deep 
‘snow®), 128 30. cae PP TR AOE eS ESOT ECO OPEN Oe 0 38 40 

7 eran i to 5 feet. deep, then flat Oo oO 148 

QO oe | 
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3 Fielde—Slight acchivity, mow patches;—abundanteof ° 
- ‘Pheasants here, chiefly of the kind called Mond! 0. 0 64: 
4 Rough and rocky :—descend ‘to the Jumna, which-in.) | 0 2+ 
oo several places flows under: beds of snow 250r 30.05 - 2g 
© °° feet thick.—An overhanging precipice to tight:—A 
= ' ‘torrent, called the Bandiali, “LZ thesize of the. ° 
. * Jumna, joins it from-a cleft in the reck,’and is the — 

last tribute it receives.—The path to this station, en= ~ ss “2 
. __» tirely through snow :-—cross the river twice, once:on : 

the stones, and once on.a snow arch.,.s..0.0.565 QO: 6° 143 
‘5 At Bhatro Ghatt—The ‘crest of one of ‘the steepest 


: ascents, (for its length), ‘Lever saw; it is entirely up 

the snow, in which we cut steps with P*’haoras 

“++” (spades) to’ facilitate bar passage.—'There is here a 

“place dedicated-to Bhuiro Lal, who is esteemed to 

be the Janitor of Fummnotri, and Gakgotri,—It is 

_ nothing more than a low building (if it may be so 

, called) of 3 feet high; containing ‘some small iran 
tridents.—I hang:a-néw English silver ‘coin by a‘. 


- 


copper ring on one of them. :i.......seeseeseeee -O 1 25 
6 Exceedingly.‘stéep: descent to the. Jamna, by steps 
cut in‘the ‘sriow:—A cascade of the stream outs 
through the snow, and falls. from a rock of the 

“height of'about ‘50 feebuvvcvcessssseusiveceee O 0 130 

‘7 Stiff ascent up the. snow bed, which conceals the 2 ti. 


river. Except here, where the stream is visible for 
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f yards 


a few yards threygh | 2 hole in the /SnOW, the 
snow hed -is abopt. 100 yards wide, ail bounded | 


by. high precipice, from which masses of rock of 
-,,,. 40 feet i in length have resenfly_ fallen... sy teeees 9 3 214 


a 


8. River .as before, under the snow 5 here it. appears 
gota through a deep | hole, falling j in a cascade from the 
. , frock below | the. snow. —Rocks on both sides, those 


So 


; to the right cased with Gpaeennch exch esd vanes 0 l 153 


ee 
* 


9 " Jusenotei,—The place 60. called ..sssep+sssseeeen 0 0 64 


* ae) 





pee a ty 
* 


» o - * 
‘. ate “ . \ c 7 “- . 
a ae “ . a Te stare ‘ > be ' ’ : 


: 
ne 2 . 
. C » . : 
| Total miles.... 7 
ae ee ae ues ae. otal miles.... 2 | 100 
a @en a ~ ’ + Fee e. wal u ge. ree *, ORs cn, a 7 


a ® 
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ees See “4 ” 5 S:; se i 2 ijege! eyey! ca 2 Mode. : on 4) 
ar Sumnofri, . the. snow which covers and. conceals the stream is 


‘bout: 60 yards wide, and is bounded to the right and left by moral 
precipices of granite 5 it j is 40 feet 55. inches thick, and has fallen from 
the .precipices above.—In front, at the distance . of about 500 yards, 
-in snow ciel ice, and shutting up and ‘totally terminating the head of 
this -defile, in which, the Jumna originates. I was able to measure 
the thickness of the bed of snow over the stream very exactly, by means 
‘of a plumb line let down through one of the holes in ity, which are. 
caused by the steam of a great number of boiling springs which are at ) 
the border of the Jumna.—The snow is very solid, and hard frozen s but 
.we found means to descend through it to the J umn, by an exceedingly 


.Steep and narrow dark’ hole made by the steam, and witnessed ; a very 


af 
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celia Seene, ‘for which I was itidébted (6 thé éarliness of the 
season, and unusual quantity of snow which hag fallen this year— 
When I got todting at the attain, Chete only a large. pack wide), 
te was some’ time’ ‘ before F ‘Gould discern ahy thitig, én aceount 
of the darkness of ‘thé place, tmade ihote sd by Wie thitk sleant} 
but having some white lights with ine, I fired. tein, dnd by thelr glare 


was — to ace: ond admire the curious. omnes ots snow over ‘bial these: 


® *eg@eosd2t Tt @ @ees @ 8 


fe 6 eee oe 


the snow, a: as it melte, falls i in showers, like nee rain, to the stream nei 
| appears to ¢ to owe its: origin ina great measure to. these supplies. Having: 
only a short sealed: thermometer with me, I could not ascertain the pree- 
cise heat of the: ‘spring, but it was. too- hot. to bear the finger in. for more 
Thin t two séconds, ‘and whist be n néar the boiling points“ Bice” ‘boited in: 
it, but imperfectly. —The range of springs is Very ‘extensive, ‘bat I cota. 
not visit them. all, a8 the reat ate-in dark ‘rededses. ‘and-anow caverns.—— 
‘The Water of them rises up with great ebullition “through: ctevicks of the: 
granite rocky and deposits a feruginove ‘tient, ‘of. ‘which F ‘coflectet) 
some 3—it is ‘tasteless, and T did: not pefceive any ¢ Setullat sindlt, Hut 
‘springs are: frequent in. the Himalaya, ‘perhaps ‘they may be's provisidn df 
‘nature, to ensure a supply. of water ‘to the hedds of the ‘rivets ‘in. ‘fHe- 
winter'season, when the sui can have ne or no ‘owe of T Yelling th the: 


‘snows in those deep deliles., 


Fro near this place, the line of the course-of the Jumma is perdeptitite 
‘downward to near Lak’ha Mavdal, and is $5°40°S; west. It‘will Be 
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séen by the notes, that from the place ‘called Bhairo Ghdtt, the bed of 
the river is overlaid with snow to the depth of from 15 to 40 feet, except 
atone or two plades;' where it shews itself thraugh deep holes in ‘the snow, 


. Tz snow bed is bounded to the right and left by mural précipices ‘of 
light coloured granite s—on some ledgesthere is a sprinkling.of soil, where 
the B’hajpatra:-bushes grow. The-end of this dell'ar defile is closed, as 
hefore observed, by part of: the base of the great snowy. rhountain of 
Jumnotri, and which js visible’ fram, the:plaing.. The-altitudd of the. part 
ef. the mountain, visible,; is-29 485 byt higher parts are. concealed by the 
lower.and nearer. The face of she. mountain, whichi is visible to the height 
ef about 4009 feet; is.entixely ‘cased, in snow and ‘ice, and very siéep, ~The 
fot of. the base is distant fram the hot springs about 500 yards; dnd im- 
mediately where the ascent becomes abrupt, a small rill is seen’ falling 
from a rock, which projects from the snows it is about 3: feet wide, and 
shallow, being only a shower of spray produced by- the snow -now. {haW- 
ing in the sun’s rays at noon, . Above that, no water. whateyer-is-een 3 if 
_ there were any, it would be visible, asthe, whole steep base’ of the, moun 
‘tain i3 exposed to view, directly in front; consequently, the above rill is the 
moat remote source of he Junma.—At ,the present :seagon, it ;waginot — 
possible to go to it, ag the. snow bed. was, further .on impassable,. being 
intersected by rents and chasms, caused. by the falling: ip- of the snow, as 
it melts by the steam of the boiling springs below. ec eam doren fee 
Here then is the head of the Tumnty on the §. westside of the grand | 
Himalaya ridge, differing from the Ganges, inasmuch as that river has 

Pp 
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the upper part of its course within the Himdlaya, flowing from the south 


of east to the north of west; and it is only from Suc*hi, where it Pierces 


through the Himdlaye, that it assumes a course of about south 20 west, 


Tur fall of the Jumna, from Jumnotri, to the Dun, is very consider- 
able.—I regret I. had not a good barometer, to ascertain the heiglit of 
Jumnotri; I had with me an empty country made barometer tube, with 
which I endeavoured to gain an approximate idea on the subject.—Hav- 


ing. warmed and well dried the tube, I filled it gradually with meroury, 


driving out such air bubbles as were visible, and inverted it in a | deep 


cup of quicksilver, taking cave not to remove my finger from the ori- — 
fice, till the lower end of the tube was fairly below the surface of the 


quicksilver ;—-the tube. wag. “7 im an erect position by means of a 
plumb line, = | 


fnch 
- Tue ‘length ef the. column was 20 40, which, corrected for tem- 


perature, gives 10,489 feet for the height of Jumnotri above the sea, 


taking 30 04 inches for the level of the sea. 


_. Tne above is. only a rude experiment, but I had not:the means of 


making’a better; the length of the column may be depended on to the 
20th part of an inch, F think, but the probable impurity of the mercury 
may cause an error of 2 or perhaps 300 feet. = 


. Near rioolt, F topk a shoit set of citcum-meridiona altitudes of the sun 
for tid” Tatitude; as follaws: 
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~ wa ‘et, 7 19 30 58 59 9 
| Tovary angle... A AM. 5 19 0 0 55 2 
: ; ee eee © ae 1 58 0 0 52 8 
ae. eae 0 31 0 0 47 § 

peg sere Se BOM. 2 51 0 0 55 2 

L Se eee ee | 6 28 0 O 42 6 


Gao eee 


“(Mean lativade ‘of the ‘bot.springsiof Jummotri......+...30 58 52 1 


giaiaeaa ED 
+t 








Tas latitude af the asl fall or “rill. whigh may more, —" he 
called the head of the Jumna, will be 30 £9 06. . : 


. or 
9 


Havine finished my obserrations ty two o’clock, I set out to returns 


the heat of the sun had then ‘écan’ to melt the _— on the cliffs on 
Tbe te? 


both sides, afid | | any: Fodks aa: Tits, 6 oF snow were “falling down; this 


Vee rover ese eee ew ee Me ee 


obliged us tor pan. with. all speed: dewity the’snow bed, to get out of the 
webvcte win toe en) Kees 


way of these. anigsiles' several of the jpeoplavhad narrow escapes from — 


hp ene tee Oe ee ge eoneereds 


the falling fragments, but no one was struck, 

Tue inhabitants of Cursdli say, that it is 17 years since they had so - 
severe a winter as the last.—At Jumnotri, the inclination of the granite 
rock is from 43 to 45—from the horizon.—The apex being to the S. W. 


or towards the plaing. 


As the season was not sufficiently advanced to allow of my passing © 


to the Ganges by the Chid or Cilsaum mountains, both of which are 
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at present impassable from the — of snow on them, I returned to 
Catnaur, and going up the Shidilba glen, crossed the ak which divides 
the two rivers at the Jackeni Ghat, and descended by Bauna, to 
‘Barahat, from whence I proceeded up. the Ganges to Reital, and contie 
nued my. route beyond Gangotri, as before mentioned, 

I shortly hope to be able to present to the Society, the result of my 
“trigonometricat- operations to determine the heights and positions of 
all the peaks of the Himdlaya, visible from Seharanpur, and also an 
account of. thé sources of the Tonse and Jdhnavi ‘rivers, and of the 
upper part of the course of the Seélej. Se 


eye | a 
ADDENDA. PS ae ens of 
Height of the Sanghe at Lohari Noig, ecnrashion e oye 7889 
Below Suchs. C09 e CHEr on @oog tne 


Suché village e@eepeee eS Se ee ne. ods 8869 ; 
Ridge of the mountain on which Sucks sands. -, 12,000 
-' Jiumnautri, CooeCeecre Cece 2990 cone 10,8 49 aa " 
eee 
@ v4} > 
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